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Telephonic Device for the Deaf 


The National Science Foundation (NSF) has Telephonic Device for 
the Deaf (TDD) capability which enables individuals with hearing 
impairments to communicate with the Division of Personnel and 


Management for information relating to NSF programs, employment, 
or general information. This number is (202) 357-7492. 
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GENERAL NOTES 


Data in thie report were collected by the Bureau of the Census 
for the National Science Foundation (NSF) in the Annual Survey 
of Industriel Research and Development and cover the periods 
1956-88 for funding data and January 1957-January 1985 for 
pereonnel data. 


The footnote “Not separately available but included in total" 
indicates that data are being withheld for either of two 
reasons: to avoid disclosing the cperations of an individual 
company, or, because the imputation rate--the percentage of the 
etatistic that is estimated by the Bureau of the Census 

(Census )--exceeds 50 percent because some companies failed to 
supply the requested date. See table A-i for the imputation 
rates of specific items. 


The industry survey does not cover trade associations. 
Although their primary mission is to serve industry, trade 
asscciations ere established as nonprofit organizations and 
are covered in the NS¥ survey of independent nonprofit 
institutions. Research and development (R&D) expenditures of 
trade associations ere estimated at less than i percent of the 
industry R&D total. 


Complete technical notes are contained in section A. Questions 
regarding these survey findings should be seddressed to Melissa 
Pollak or Mary Burke, Industry Studies Group, Division of 
Science Resources Studies, National Science Foundation, 
Washington, D. C. 20550 (202) 6348-8648. 
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SECTION A. TECHNICAL NOTES 


Scope of Study 


The National Science Foundation (NSF) sponsored its first survey of 
industrial research and development in 1953. Since then, the scope 
of the survey has gradually been expanded and refined in response 
to an increasing need for more detailed information on the Nation's 
research and development (R&D) effort. 


The 19848 industry survey ie the 28th in the annual series sponsored 
by NSF and conducted by the Bureau of the Census (Census), 
Department of Commerce. NSF also sponsored two industry surveys 
covering the 1953-56 period, which were conducted by the Bureau of 
Labor Statistics (BLS), Department of Labor. i/ Data obtained in 
the BLS survey are not directly comparable with the Census figures 
for 1957-88 because of methodological and other differences in the 
surveys conducted by the two agencies. In addition, beginning in 
1957. the Census surveys have collected data on the R&D activities 
of federally-funded research and development centers (FFRDC's) 
operated by business firme. whereas the earlier BLS surveys did 
not. FFRDC‘s are organizations administered by industrial, 
educational, or other institutions on a nonprofit basis; they 
conduct R&D activities almost exclusively for the use of the 
Federal Government. R&aD expenditures of industry-administered 
FFRDC‘s are included in the Federal R&D data under the 
Classificationa of the administering firme. Total R&D expenditures 
and selected personnel data for FFRDC's are shown in table B-i2. 
To account for the performance of these research centers in 1956, 
Census aedjusted data for that year (collected in the 1957 survey) 
to provide comparable trend data for 1956 and earlier years. 


Data on scientific personnel are not directly comparable with data 
in surveys formerly conducted by BLS. Cengeus uses the 
company--defined to include all establishments under common 
ownership or control--as the basic reporting unit for these surveys 
of industriel research and development. The surveys of scientific 
and technical personnel conducted by BLS were on an 
establishment-reporting-unit basis. Further, the Census surveys 
obtain data on the number of R&D scientiste and engineers on a 
full-time-equivalent (FTE) basis, unlike the BLS surveys in which 
Gata were provided in terms of scientists and engineers primarily 
employed in research and development. 


Other variations in the two sets of data may heave orcurred because 
the estimate might have been prepared by different offices in the 
same company or because the response rates of the two surveys 
varied. 


The statistica presented in this report are subject to response and 
concept errors caused by differences between survey and industry 
concepts and definitions of R&D activities, and by variations in 


company accounting procedures. Consequently, the accuracy of the 
Gata provided by respondents is subject to some variation. 


Data quality has improved substantially since the first industry 
survey in 1953. mainly as a result of more accurate and 
sophicticated accounting procedures adopted by respondents. In 
addition, NSF and Census have endeavored to reduce response and 
concept errors erising from difficulties in interpreting or 
applying survey definitions. 


NSF has been aware of the increased reporting burden placed on 
industry from all sources in recent years. In an effort to 
alleviate thie burden, the detailed questionnaire (which has been 
in use with slight modifications since the beginning of the survey) 
is now mailed only biennially: an ebbreviated form containing only 
the most crucial data elements is sent to survey respondents in the 
intervening years. 


The shortened survey form was used for the first time to collect 
industriel R&D data for 1978. Because all data elements were not 
collected in even-numbered years, some historical tables do not 
contain data for these years and other tables were not printed. 
The main tables affected are those that give detailed breakdowns of 
R&D expenditures for basic research, applied research, and 
development by industry and by product field. Tables showing 
company-financed research and development contracted to outside 
organizations, Federal funds by agency, R&D expenditures by 
geceraphic area, and some detailed data on energy and pollution 
abatement R&D activities are also deleted in those years. 
(Beginning in 1988, the survey resumed collecting basic, applied, 
and development data annually. ) 


Survey Definitions 2/7 


Research and development--Basic and applied research in the 


eciences and engineering and the design and deveiopment of 
prototypes anc processes. This definition excludes quality 
eontrol, routine product testing, market research, sales promotion, 
sales service, research in the sociel sciences or psychology. and 
other nontechnological activities or technical services. 


Basic research--Original investigations for the advancement of 
ecientific knowledge not having specific commercial objectives, 
although such investigations may be in Fields of present or 


potential interest te the reporting company. 


Appiied researeh--Investigations directed to the discovery of new 
scientific knowledge having upecific comrercial objectives with 
respect to products or processes. This definition differs from 
that of basic research chiefly in terms of the objectives of the 
reporting compaeny. 


Development--Technical activities of a nonroutine nature concerned 
with translating research findings or other scientific knowledge 
into products or processes. Not included are routine technical 
services to customers or other activities excluded from the 
foregoing definition of research and development. 


--Operating expenses incurred by 
@ company in the conduct of research and development in its own 
laboratories or other company-owned or -operated facilities. 
Includes wages and salaries, materials and supplies consumed, 
property and otner taxes, msintenance and repairs, deprecietion, 
and an appropriate share of overhead, but excludes capital 
expenditures. All funds for R&D performance ere expressed in 
current rather than constant dollars. 


Federaily-financed research and development--Receipts for work done 


by the company on Federal R&D contracts or subcontracts and R&D 
portions of procurement contracts and subcontracts. 


Company-financed research and development--Cost of the 


company-sponsored research and development performed within the 
company. Does not include company-financed research and 
development contracted to sutside organizations, such as research 
institutions, universities and colleges, or other nonprofit 
organizations. 


--The January number of those engaged 
full time in research and development and the full-time equivalent 
of those working part time in research and development. Scientists 
and engineers are defined as persons engaged in scientific or 
enginearing work at a level thet requires a knowledge of physical, 
life, engineering, or mathematical sciences equivalent at ieast to 
that acquired through completion of a 4-year college program with a 
major in one of those fields. 


Employment--Total number of persone domestically employed by the 
company in all activities during the pay period that includes the 
i2th of March. These data are not completely comparable with 
employment of R&D scientists and engineers data that are collected 
as of January. 


Net saies and receipte--Recorded dcliar values for goods sold or 


services rendered by a company to customers outside the company, 
including the Federal Government, less such items as returns, 
allowances, freight, charges, and excise taxes. Excludes domestic 
intracompany transfers as well as sales by foreign subsidiaries, 
but includes transfers to foreign subsidiaries and export sales to 
foreign companies. 


Geographic area covered--Includes only those operations ioccated in 


the 50 States and the District of Columbia. 3/ 


Explanation of Tabular Data 


induetry cieaseification--Industries and industry groups shown 


seperately in statisticél tables ere classified according to their 
Standard Industrial Classification (SIC) Manuel &/ codes as 
follows: 


Food and kindred products (20) 
Textiles and apparel (22, 23) 
Lumber, wood products, and furniture (28, 25) 
Paper and ellied products (26) 
Chemicals and allied products (28) 
Industrial chemicals (281-82, 286) 5/ 
Drugs and medicines (283) 
Other chemicals (288-85, 287-89) 8/ 
Petroleum refining and related induetries (29) 6/7 
Rubber products (30) 
Stone, clay, and glass products (32) 
Primary metais (33) 
Perrous metals and producte (331-32, 3398-99) 
Nonferrous metals and products (333-36) 
Fabricated metal products (34) 
Machinery (35) 
Office, computing, and accounting machines (357) 
Other machinery, except electrical (351-56, 358-59) 
Electrical equipment (36) 67 
Radio and TV receiving equipment (365) 
Communication equipment (366) 6/ 
Electronic components (367) 
Other electrical equipment (361-64, 369) 


Motor vehicles and motor vehicles equipment (371) 

Other transportation equipment (373-75. 379) 

Aircraft and missiles (372, 376) 77 

Professional and scientific instruments (38) 
Scientific and mechanical measuring instruments 
(381-82) 

Optical, surgical, photographic, and other instruments 
(383-87) 

Other manufacturing industries--tobacco manufacturers 
(21), printing and publishing (27), leather products 
(31), and miscellanecus manufacturing industries 


(39) 
Nonmanufacturing industries--agriculture, forestry, 


and fisheries (07-09): mining and extraction 
(10-18); contract construction (15-17): trans- 
portation, communications, and other public 
utilities (81-89); wholesale and retail trade 
(50-59): finance, insurance, and real estate 
(60-67): and selected service industries (739. 
807. 891). 


Company sise-classe--The size of a compeny as determined by the 
total number of its employees. The following are the five 
company size-classes used in this report: fewer than 1,000 
employees; 1,000 to 4,999 employees; 53,000 to 9,999 employees; 
10,000 to 28,999 employees; and 25,000 or more employees. 


¢ --The company or corporate 
family that includes all establishments under common ownership 
or control is the basic reporting unit. Each company was 
similerly classified into a single size-category on the basis of 
its total employment. 


Cost per R&D scientist or engineer--The number of R&D scientists 


and engineers used to estimate the cost per R&D scientist or 
engineer for 1957-84 is the arithmetic mean of the numbers of 
R&D scientists and engineers reported in each industry for 
January in two consecutive years. This number is then divided 
into total R&D expenditures in each industry. For example, the 
mean of the numbers of R&D scientists and engineers in January 
19848 and January 1985 is divided into total 1984 R&D 
expenditures for a total cost per R&D scientist or engineer in 
1988. 


Noneveilebility of certein statistios~--Tables in section B use 


footnotes etating "Not separately available but included in 
total,” indicating that statistics are withheld because they do 
not meet publication standards for the following reasons: (1) 
Extremely high associated sampling error of estimate; (2) high 
rate of imputation (over 50 percent) because of failure of 
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companies to supply deta; (3) possible disclosure of data on an 
individual company; or, (4) data inconsistent for inclusion in a 
time series. In some instances, withheld data can be derived by 
eubtraction from higher levei totais. Where this is possible, 
the data user should be aware that the derived numbers are 
statistically unreliabdie. In no instance, however, can any data 
be derived that would ‘Jisclose the operations of an individual 


company. 


Questionable date--Datea where over 50 percent of the total has 
been estimated are not published. Users should consult table 
A-i1 for imputation rates for specific items. 


--Detailed statistics in the tables may not 
add to totals or subtotals because of rounding. Also, 
percentages were calculated on the basis of thousands of dollars 
and may differ from those based on the rounded figures shown. 


Methodology of Survey 8/ 


The sample used for the 1988 Survey of Industrial Research and 
Development represents all manufacturing industries and those 
nonmanufacturing industries known, on the basis of earlier, more 
Geteiled samples, to conduct or to finance research and 
Gevelopment. The sampling unit for the survey was the company, 
Gefined as a business organization consisting of one or more 
establishments under common ownership or control. <A new panel 
for the R&D survey is selected approximately every five years. 
The newest sample was selected for the 1981 survey (the first 
since the 1976 survey). Approximately 11,500 manufacturing and 
nonmanufacturing companies are included in this sample, which 
consists of about &,500 certainty companies (those with 500 or 
more employees that have e 100-percent chance of inclusion in 
the panel) and about 7,000 noncertainty companies. 


The basic tool for the survey is Form RD-1, which is used to 
collect detailed R&D information. Companies in the new panel 
thet received an RD-1 form in the old panel once again received 
an RD-1 form in 1981 (about 1,200 companies). The remaining 
certainty (about 3,300) companies and noncertainty companies 
(about 7,000) in the new panel received an RD-1A survey form for 
1981. Form RD-1A is an adbreviated version of RD-1 and is 
generally mailed only to companies in the year in which a new 
sample is drawn. The purpose of Form RD-1A ise to canvass, with 
a minimum of reporting burden, smaller R&D performers. Once the 
RD-1A forme were received and tabulated from the survey 
respondente in 1981, they were reviewed for total R&D 
expenditures. Those companies that reported R&D expenditures 
exceeding $1,000,000 on the RD-1A form were added to the survey 
panel consisting of those firme that receive the RD-1 form 
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annusliy--about 5375 such ccmpanies in 1981. Data for remaining 
RD-1A companies in subsequent yeers are estimated by Census 
based upon their i981 reports. 


The universe frame from which the latest sample panel was 
selected was created from two sourcee--the 1981 Standard 
Statistical Establishment List (SSEL) for single units and the 
1981 Enterprise Statistics Multiunits file. 


There are about 3.5 to & million single-unit firms in the 1981 
SSEL file (including nonmanufacturing firme). There are 5.6 
million multiunit companies in the 1981 Enterprise file, of 
which 296,186 companies have identified themselves as being 
primarily in manufacturing. All manufacturing industries and 
selected nonmanufacturing industries (SIC's 4&9, 7391. 7392. 
7399. and 8911) were considered within the scope of the survey. 


Comperies in these industries with 500 or more employees were 
included in the panel with certainty. For the companies with 
fewer than 500 employees, a measure of size was assigned to each 
company based on an estimate of its total R&D expenditures. 
Probabilities of selection were then assigned based on the 
measure of size. Finelly, a sample selection process gave each 
company an independent chance of being included in the sample. 


Each year Census reviews the annuel liets of R&D contractors 
published by the Department of Defense (DOD) and the National 
Aeronautics and Space Administration (NASA) to ensure that the 
large contractors are included in the sample. For the 1984 
survey, the R&D-performing manufacturing companies from the 
largest DOD and NASA contractors were included in the reporting 
panel with certainty. 


The particular sample selected is one of a iarge number of 
samples of the same type and size that, by chance, might have 
been selected. Estimates from each of the different semples 
would differ somewhat from each other end from the resulte of «a 
complete canvass conducted under essentially the same conditions 
as the survey. Thie variation among the possible estimates is 
Gefined by the sampling error, measured in standard error 

unite. The complete canvass total would be included in the 
range--(1) from one standard error below to one standard error 
above the derived estimate for about two-thirds of ali possible 
samples; (2) from two standard errors below to two standard 
errors above the derived estimate for about 95 percent of all 
possible samples; and (3) from three standard errors below to 
three standard errors above the derived estimate, almost always. 


An inference that the comparable complete canvass total would be 
within the indicated ranges would be correct in approximately 
the relative frequencies shown. Those proportions, therefore, 
may be interpreted as defining the confidence that the estimates 
from a particular sample would differ from complete coverage 
results by as much as one, two, or three standard errors, 
respectively. 


For example, suppose an estimated total is shown as 400 with an 
associated relative standard error of 2 percent. Then, there is 
approximately 67-percent confidence that the interval 392 to 408 
includes the complete canvass total, about 95-percent confidence 
that the interval 384 to 416 includes the complete canvas total, 
and almost certain confidence that the interval 376 to 428 
includes the complete canvass total. 


In addition to the sampling errors eas measured by the standard 
error, the estimates are subject to errors in response, coding, 
processing, and imputation for nonresponse. These nonsampling 
errors would also occur if a complete canvass were to be 

conducted under the same conditions as the survey (table A-2). 


The forme for the survey were mailed in January 1985, and 
nonrespondents received followup letters by mail. Since total 
R&D performance funds, total Federal R&D funds, total net sales, 
and total employment are included in the Census'’s mandatory 
etatistical program, the few companies that did not reply to 
Form RD-1i for 1988 were mailed the Census Form MA-121, which 
collects these mandetory iteme. 


In the absence of respondent-distributed date, the Census has 
estimated data for items as required in accordance with past 
performance and industry everages. Table A-1 stows imputation 
rates for many eurvey iteme. 


Comparability of Data over e@ Period of Several Years 


In the survey of industrial research and development, there is 
substantial comparability over any 2-year period. Before 
mailing the survey forms each year, Census enters on each one 
the previous year's figures as reported by the respondent. The 
respondent is asked to adjust data for the previous year as 
necessary to make them comparable to those data being reported 
for the current year. Such adjustments are made to reflect, for 
example, changes in reporting concepts or changes in company 
etructure euch as mergers or acquisitions. To maintain some 
measure of consistency, the employment-size classification of 
any company affected by such changes hes been adjusted so that 
the company is tabulated in the same employment-size category 
for two consecutive years. 


Some measure of the degree of change reflecting these 
adjustments in contrast to an actual change in R&D activity can 
be gained by comparing figures for the same year reported for 
two succeeding reporting periods, @e.¢-.,. R&D statistics in the 
final report of the 1983 survey and the revised 1982 R&D 
statistics in the final report of the 1984 survey. The totals 
for broad classifications are likely to be very close in the two 
reports; larger differences are noticeable in the finer detail. 
The results underecore the point that the measures are 
approximate and indicative rather than precise. 


Industry Codes for 1967-84 9/ 


The industry codes appearing in the tables are based on the 1972 
SIC Manual. The SIC code for individual companies for i967 ~* 
(which were utilized in the publications for those years’ ««: 
originally determined by data reported in the 1967 Econc: ‘> 
Censuses. The SIC classifications for individual compan. oF 
1977-79 (which were utilized in the publications for those 
years) were originally determined by the 1974 SSIIL file. 

Between 1967 and 1974 and again between 1977 and 1979. the SIC 
code for a company on the R&D survey generally remained fixed 
and reflected that company's principal activity ae of 1967 or 
1976. Under certain circumstances, however, such as the merger 
of two or more companies, the acquisition of one company by 
another, or the formation of conglomerates, the 1967 or 1976 SIC 
code for & company could have changed. Census could not be 
aware of a possible new SIC code for a company until the 1976 or 
1981 new sample was drawn based upon the 1974 or 1981 SSEL 

file. (See the foregoing description of the new sample.) When 
the new sample was selected in each of the years 1976 and 1981, 
the industry codes of companies in both the old and new panels 
were examined for posesibie changes. The historical R&D tables 
(for example, 1968-78 and 1977-79) have been adjusted to reflect 
the change in company activities. Because it is not known 
normally when a company changed its industrial activities, the 
Gata were adjusted in the following fashion: For companies 
changing industry codes between 1967 and 1974, the industry 
total for each of the years affected (1968 through i974) were 
estimated to have changed at a conetant rate of 14.3 percent per 
year. Accordingly, the data for the industry in which euch «a 
company had been classified in 1967 were deflated by 14.3 
percent per year for each of the years 1968-74 (for example, 
14.3 percent subtracted in 1968, 28.6 percent in 1977, 42.9 
percent in 1970, ete.). Similarly, data for the industry in 
which euch a company was clase!fied in 1974 were inflated by 
14.3 percent per year for each of the years 1968-74. The 
industry code assigned to a ccmpany for 1981 was aiso used to 
Classify that company's activities for 1982-84. 
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To refiect changes in industry classification between 1976 and 
1981, a nonlinear eligorithm was used which is intended to link 
the two sample years while preserving the original yesr-to-year 
industry trend as much as possible. Estimates for 1976 remained 
unchanged since they were based on accurate classifications of 
companies at that time. Revised estimates for 1980 were formed 
based upon prior period data that were collected in the new 1981 
sample. Thus, the revised estimates refiect the most recent 
Classification. Based on the 1976 estimates and the revised 
1981 estimates, data for each industry grouping for the years 
1977. 1978. and 1979 were revised. 


The following measures were adjusted in the manner just 
Gescribed: Number of scientists and engineers; funds for 
research and development--total, Federal, and company: net 
Bales; cost per R&D scientist or engineer; and basic reseach 
expenditures. Historical data for the other categories appear 
in selected tables of this publication. (See tables B-2, B-5, 
B-9, B-18, B-19., B-27, and B-38.) No adjustments were made in 
other data elements 


Footnotes 


National Science Foundation, Seience end Engineering in American 


Industry. Final Report on e@ 1953-54 Survey (NSF 56-16) and 
Science and Engineering in American Industry, 1986 (NSF 59-50) 


(Waehington, D.C.: Supt. of Documente, U.S. Government Printing 
Office, 1956 and 1960). 


For more deteiled information on definitions, as well as the 
inetructions for individual items covered in the survey 
questionnaire, see section ec. 


For purposes of comparison, company-sponscred research and 
Gevelopment by foreign subsidiaries of U.S. domestic companies 
performed outside the United States is reported in table B-7 but 
excluded from all other tables. 


Executive Office of the President, Office of Management and 
Budget, Standard Industrial Classification Manual, 1972 
(Washington, D.C.: Supt. of Documents, U.S. Government Printing 
Office). Industry group code numbers are shown in parentheses. 


The classification "Industrial Chemicals” has been revised to 
include SIC Group 286, Industrial Organic Chemicals. All current 
and historical tables have been revised accordingly. 


Staring with the 1978 survey, oi1 and gas extraction (13) was no 
longer grouped with petroleum refining (29), and communication 
(48) wae no longer grouped with electrical equ’pment (36). 
Instead, firme in these SIC groups may be included in the 
nonmanufacturing sector eo that the delineation between 
manufacturing and nonmanufacturing industries is more 

consistent. Thies change has had almost no effect on the levels 
of the data. It is likely that there will be a change in how 
communication companies are classified beginning with the 1987 
eurvey. 


Companies primarily engaged in the manufacture of ordnance and 
accessories, including complete guided missiles, are grouped with 
companies primarily engaged in the manufacture of aircraft and 
parte because of close similarity of R&D activities carried out 
by major companies in the two industries. 


This section was prepared in the Industry Division of the Bureau 
of the Census, the collecting and compiling agent for the 
Nationai Science Foundation in this survey. 


For eae discussion of industry codes for 1966 and earlier years, 
see National Science Foundation, Research and Development in 
t ‘ Funds, 1975: Scientists & Engineers, January 


1976 NSF 77-324), and Res 
Funde, 1970: Scientiestea & Engineers, January 1971 


(Washington, D.C.: Supt. of Documents, U.S. Government Printing 
Office, 1978 and 1972). 


Table A-l. Imputation rates for selected items on the research and development survey by industry: 1984 


{Percent } 
Item 5 
R&D Expenditures 
Industry SIC code Item 2 Item 4 Total R&D Item 6 Item 7 
i Employ; Scientists/ I Com- Fed- | Energy | Pollution Foreign 
Sales ment | engineers! | Total pany! eral! R&D | abatement R&D 
BaSale ccoccecooececoooecesoeeseecesesooocs eereeeeeeeeeeeeerere 3.7 4.7 31.5 2.4 3.3 1.4 34.8 50.2 12.5 
Distribution by industry 
Food and kindred products... csccccsccesccecccce 20 8.1 11.2 55.2 12.0 12.0 - 60.2 19.1 9.0 
Textiles and BPpParel. ccccccccsccccccscssseseccs 22,23 5.6 16.2 35.6 4.9 5.0 aa 34.8 62.0 72.9 
Lumber, wood products, and furniture.....sseees 24,25 8.0 24.8 68.9 5.1 5.1 - 26.1 - - 
Paper and allied product8..cscccccccccesusseses 26 0.2 0.3 14.1 2.7 2.7 - 2.6 6.8 0.7 
Chemicals and allied products....scccroseceseces 28 8.0 2.5 38.9 1.4 1.5 - 30.6 7.7 12.9 
Industrial Chamhealec cccccccccccecces ccccesce 281-82 ,286 14.8 4.9 24.8 2.5 2.7 > 31.3 6.93 10.1 
Drugs and medicines.....cccccrccecceccsnecece 283 - 0.1 52.6 0.2 0.2 - 2.8 25.4 16.9 
Other chemicals...cccccccccescecccccccscecess 284-85 ,287-89 0.6 0.2 32.5 1.8 1.9 - 14.3 11.1 3.3 
Petroleum refining and related industries...... 29 - - 44.8 - - - 31.9 18.6 49.9 
Rubber PFODGUCES.ccccccccsecccccsssseseseseceeee 30 2.2 2.9 68.2 3.5 4.4 -” 8.6 29.6 83.1 
Stone, clay, and glass PTOMUCES. ceccccesceseces 32 ad al 29.4 ” al > 46.9 74.3 44.5 
Primery MOTELS ccccccccccccresecseseseseseseses 33 10.5 10.0 30.9 9.9 15.2 > 54.7 24.1 85.6 
wv Ferrous metals and PTOdUCES. cccccccccccsccccs 331-32,3398-99 8.8 10.0 21.2 7.4 13.5 31.5 24.3 65.1 
Nonferrous metals and product6...cccccrseccse 333- 14.3 9.9 44.6 14.5 17.2 0.1 68.0 23.7 96.5 
Fabricated getal PTOdUCTSecccccesecscscsesseses 3% 15.3 14.0 73.2 14. 12.5 35.2 96.1 48.0 13.6 
Machinery..-ccccscccccecccesssessssesesseseeses 35 3.8 8.5 47.5 3 1 3 7 aa 39.3 10.7 4.7 
Office, computing, and accounting machines... 357 3.5 10.1 48.9 3.0 3.6 - 78.1 - 0.1 
Other machinery, except electrical. eeeeeeeore 351-56, 358-59 3.9 7.3 44.6 3.3 3.8 - 32.1 10.7 4.7 
Electrical SQUIPMENE. cccccccccccssecesesesseess 36 2.2 1.9 24.7 1.8 4.4 > 2.6 2.6 3.6 
Radio and TV receiving equipment. .cecsscecces 365 0.2 0.5 84.6 0.7 1.2 ” ” > 93.0 
Communication Squipment...cccscccccccscssesess 366 2.1 1.2 11.6 2.1 3.6 > > 0.5 
Electronic cOmpoments....scscesccccscescseces 367 2.6 2.8 43.6 1.3 1.6 0.3 69.5 71.7 6.5 
Other electrical SQuIPMENt..cccccceccccessese 361-64 , 369 2.6 2.8 15.1 1.6 3.7 0.1 2.5 l. 9.8 
Motor vehicles and motor vehicles equipment.... 371 - - 2.4 - - - 95.0 88.0 - 
Other transportation equipment....ssscccrcceces 373-75,379 0.2 0.5 84.3 5.7 2.5 9.6 16.4 15.3 - 
Aircraft and Missiles... ccccccecccccccesesecsses 372,376 2.8 2.8 4.3 1.7 3.3 1.7 38.3 11.2 6.3 
Professional and scientific instruments......++ 38 2.2 2.6 67.1 2.7 2.9 1.5 6.9 - 44.2 
Scientific and mechanical measuring 

AMBCTUMENES. cc ccccccccscceseseceeseeseseeses 381-82 2.7 3.4 75.4 3.3 3.8 1.2 6.7 > 93.3 

Optical, surgical, photographic, and other 
AMBCTUMENES. .cccccccseccesceecseseeeescoesese 383-87 1.8 2.0 50.5 2.1 2.1 2.1 67.5 ad 5.7 
Other manufacturing industries. .ccccccceccseces 21,27,31,39 1.8 2.9 61.4 0.9 1.0 ” 17.4 27.9 68.7 

07-17 ,41-67 

Nonmanufacturing industries.....scccvcessececess 737,739,807 ,891 } 3.9 4.3 20.7 6.4 6.8 5.8 20.4 5.3 27.4 


- Represents no imputation. 


lmhese items calculated from Form RD-1 (detailed form mailed to large corporations conducting research and development) and from Form RD-1A (abbreviated 
version of RD-1 form mailed to smaller R&D performers). All other items calculated from Form RD-! only; RD-1A respondents were not asked these questions. 


Table A-2. 


Standard error of estimate (percentage) of funds for R&D performance for all company 


size-groupe wad for companies with fewer than 1,000 employees by industry: 1984 
Standard error 
of companies 
with fewer than 
industry SIC code Standard error! 1,000 employees 
Total. cccccccccccccccccccccccccseccccccccesccececsess | exsecccceseseesese 1 15 
Pood and kindred product6e<ccccccccccccccccccccccccccccescs 20 @) 14 
Textiles and BPPATel. cccccccccccsccccscsccsvccsccccssccesses 22,23 3 24 
Lumber, wood products, and furniture.....cscecccccercccsese 24,25 1 24 
Paper and allied products.....eccccscccccccsccccccseseseses 26 (2) 31 
Chemicals and allied products......cccccccecccccccccceseses 28 1 8 
eT 281-82, 286 (2) 13 
Drugs and medicines...ccccccccccccccecesesasecececssssess 283 3 21 
Other chemicals... ccccccccccccccsccveccccccusccccessssees 284-85 ,287-89 1 il 
Petroleum refining and related industries... ..seceeccsesss 29 (2) 6 
Rubber productS...ccccccccccccccccccccccccccccccccccccceses 30 3 33 
Stone, clay, and glass product. ..ccsccccecscccssccesescoss 32 2 32 
Primary GBECONSc cccccccccececcocecccecoececoeeeeeooesoescese 33 2 27 
Ferrous metals and productS...sscccscecerccesesecsesssess 331-32, 3398-99 1 26 
Nonferrous metals and productS...ccccccceccecvccscecceses 333-% 6 36 
Fabricated metal product8....sccesccccccccenccccccccscccess 34 8 36 
MaGhimerycccccccccccccccccoccccecccccccceeccocccocecoccocse 35 1 9 
Office, computing, and accounting machines.....cccseceres 357 1 16 
Other machinery, except electrical. .ccccccccccccccccssees 351-56, 358-59 2 il 
Electrical equipment.....ceecccccccccccccccccsccccccccscsece (2) 9 
Radio and TV rece/ ving equipment... .cccecceccccecscccese 365 2 33 
Communication equipment....cseccsccccccccccseccecsesecess 366 (2) 10 
Electronic COMPOMENES.ceccccccerccececcceesesceeseseseeee 367 1 20 
Other electrical equipment... .ccccccccccccccececcsesesese 361-64 , 369 1 19 
Motor vehicles and motor vehicles equipment......cessecsees 371 (2) 30 
Other transportation SQUIPMENE. ceccccccecrseccescsesesseess 373-75,379 (2) 14 
Aircraft and missiles...cccccccccccccecccccccscucecscescess 372,376 1 93 
Professional and scientific instruments... ..csccscccesescsces 38 1 iS 
Scientific and mechanical measuring instruments.......++> 381-82 3 23 
Optical, surgical, photographic, and other 
ANSCTUMENES. occ cccceccccccccceeereescceseccesesesesesese 383-87 l 11 
Other manufacturing industries...ccccccscccescccccesssseses 21,27,31,39 2 12 
07-17 ,41-67 ,737 
Nonmanufacturing industries....ccccccscsccescccccsssecseces . 739,807,891 } 18 47 


I, description of the standard error of estimate is given in section A under 
(or relative) standard errors in this table may be converted to standard errors of estimate by sultiplying the 


percentage shown by the associated estimate. 


“Methodology of Survey.” 


The percentage 


For example, the relative standard error of estimate for R&D performance 


for all company size groups in the sachinery irdustry (SIC 35) is shown as 1 percent, and the associated totel R&D 
estimate for this industry is shown as $9,671 million in table B-2, “Funds for research and development by industry and 


of company: 1984.~ 


ocag 
Less than 0.5 percent. 


The standard error of estimate, then, is .01 times 9,671 or 96.71. 


SECTION B. STATISTICAL TABLES 


In all tables of this report 
° Details may not add to totals because of rounding. 


° Percentages were calculated on the basis of thousands of 
dollars and may differ from those based on the rounded 
figures shown. 


o Percentage changes are increases unless otherwise indicated. 


Total Funds for Research and Development 
B-1l. Trends in funds for industrial research and 

development by source: 1956-8u4...... TY TTCIOCSET TTT 19 
B-2. Funds for research and development by industry 

and size of company: 1956, 1958, 1963, 1967, 


1972, and 1974- 8u. ee #eee#eee##ee##e#e###e# # # ee ee#ee#eee#ee#e#e#e#e###e# # # #® @ 20 
B-3. Funds for research and eaveteanent by industry 
and size of company: 1984. * ¢ *eeee#e# «ee @@#ee#ee#e#e#ee#ee#####s #® @ @ 2i 


B-4. Funds for research and development by industry, 
size of company, and gize of R&D program: 1984....... 22 


Company Funds for Research and Development 
B-5. Company funds for research and developmert by 
industry and size of company: 1957-58, 1963, 


1967, 1972. and 1974-84. eoveeeeveveeeveeeeeneeeee eevee eevee 23 
B-6. Company funds for research and development by 
industry and eize of company: 1984...... cece cnc ceves 24 


B-7. Company-financed research and development performed 
by foreign subsidiaries of U.S. domestic companies 
outside the United States by selected industry: 


197TU-BU. Lc cc cece eee ee ee ee eee eee eveeeeeeeveae oe#eeeeeen 25 
B-8. Company funds for R&D performance by selected 
industry: 1984 actual and 1985 projected........ seeee 25 


Federal Funds for Research and Development 
B-9. Federal funds for research and development by 
industry and size of company: 1957-58, 1963, 1967, 


1972, and gC | PPPOE TEP ELECT LTErerrrry 26 
B-10. Federal funds for research and development by 
industry and size of company: 1984... cc cere cnecesccs 27 


- 15 - 


Page 


B-11. R&D-performing companies with 1,000 or more 
employees and number with Federal R&D funds by 
industry and size of company: 1984......ccceeceevceves 28 
B-12. Industry-administered federally funded research and 
development centers--composition of work force and 
funds by character of work: 1983-84.......ccccceeccees 29 


R&D Funds by Size of Company 
B-13. R&D-performing companies in manufacturing and 


nonmanufacturing industries by size of company: 1984. 29 
B-14. R&D-performing companies with 1,000 or more employees 
by size of company and R&D program: 1984 .....cceceees 29 


B-15. R&D-performing manufacturing companies with 5,000 
or more employees by industry and percent change in 
R&D funds: 1983-8... ce we we cc erence eee e eee eeeeesees 30 
B-16. Percent of total, Federal, and company funds of 
R&D-performing companies ranked by size of R&D 
program: 1972, 1974-8U... . cc ccc revere r seve seseceveces 31 


R&D Funds Related to Net Sales 
B-17. Net sales of R&D-performing companies by industry 


and size of company: 1983-88... ccc cece ee ee eee e nse 32 
B-18. R&D funds as a percent of net sales in R&D-performing 

manufacturing companies by industry and size of 

company: 1957-58, 1963, 1967. 1972, and 1974-84...... 33 
B-19. Company R&D funds as a percent of net sales in R&D- 

performing manufacturing companies by industry 

and size of company: 1957-58, 1963, 1967, 1972, 

GME BOTEeGS. cc cccccereceeceeeeeeeeseseeeecesesesececs 34 
B-20. R&D funds as a percent of net sales in R&D-performing 

manufacturing companies ranked by size of R&D 

program by industry: 1986.......eeeeeee TEEUEEEEEEEEE 35 
B-21. Company R&D funds as a percent of net sales in R&D- 

performing manufacturing companies ranked by size of 

net sales by industry: 1988... ccc ccc ec eee cerns eeees 36 
B-22. Percent of net sales and employment of R&D-performing 

companies ranke@ by size of R&D program: 1972, 

T97TU-BU. . . ccc ee eee ees TREUEEETELELE TEE eccceccce 36 
B-23. Percent of total and Federal R&D funds and of net sales 

of R&D-performing companies ranked by size of R&D 

program by industry: 1984... cece rere eee eevee seses 37 


Funds for Research and Funds for Development 
B-24. Funds for basic research, applied research, and 


development performance: 1953-84... .cccccerccveevvces 38 
B-25. Funds for basic research, applied research, and 
development by industry and size of company: 


1983-8... ccc crc vce rrvre sve cceereveseseseeereseseeees 39 


- 16 - 


B-26. Funds for basic research, applied research, and 
development by industry, source of funds, and 
selected company size-groups: 1984......ccceseeeeeees 

B-27. Funds for basic research by industry and size of 
company: 1957-58, 1963, 1967, 1972, 1974-77, 


1979. 1981, 1983. and 1984. *eeneee seeeneeeeseee *eneroeeeeneeeee 
B-28. R&D-performing companies with 1,000 or more employees 
conducting basic research by industry: 1984........... 


Energy and Pollution Abatement Research and Development 
B-29. Expenditures for energy research and development 


by selected industry: 1972, 1974-85... ..ccccccsvecvcves 


B-30. Company funds for energy research and development 


by selected industry: 1974-84... . ccc wwe wee eee eee eens 


B-31. Federal funds for energy research and éavekeanent 


by selected industry: 1974-84. 060060006006 46 6800648 


B-32. Industrial expenditures for enevey research and 
development by primary energy #@wurce: 1973-85 
CMPOZSSCES Dc cc ccc cceeceeeeeeeesseerseeseesecececs seecee 

B-33. Company funds for energy resezirch and development 


by primary energy source: 1974-84..... WUTTLTITTTTTTrTe 


B-34. Federal funds for energy research and development by 


primary energy source: 1974-84........ seeecee seeeecceee 


B-35. Expenditures for pollution abatement research and 
development by industry: 1974-85 (projected).......66.5. 
B-36. Company funds for pollution abatement research 


and development by selected industry: 1974-84.......... 
B-37. Federal funds for pollution abatement research and 

development by selected industry: 1974-84... .. cece ccces 
Employment 


B-38. Full-time-equivalent number of R&D scientists and 
engineers by industry and size of company: 1957-58, 
1963-64, 1967-68, and 1974-85... cc cc ce ee eee ewes ° 

B-39. Cost per R&D scientist or engineer by industry and 
size of company: 1957-58, 1963, 1967, 1972, and 
BOT D—GBe ccc cece ee eeeeeeeeeeeeeeeseseeeeeececes occces _ 

B-40. Cost per R&D scientist or engineer by industry and 
size of company: 1984.. TEUELELELETETTTETeT eoccccce 

B-41. Cost per R&D scientist or engineer in companies 
ranked by size of R&D program: 1972 and 1974-84...... 

B-42. Total employment of R&D-performing companies by 


industry and size of company: 1983-84....... TETTTETET 
B-43. R&D scientists and engineers per 1,000 employees by 


industry and size of company: 1958, 1963, 1967, 1972, 


and 1974-84. THETELELETEREEETETELTTTeTS ooeeccccccs 
B-44. Total and company R&D funds per employee by size of 
company: 1963, 1967, 1972 and 1974-84... cee eee ee ee ees 
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1956-84 


Table B-1. Trends in funds for industrial research and development by source: 
[Dollars in sillions) 
Total R&D Federal Compeny! 
Percent 
Year change from Percent Percent 
previous of of 
Amount year Amount total Amount totel 


1956 ccccccccscecesccseseseceoece 
19ST . ccccccccccceccccesescesesese 
19SB. cccccccccccccccessececessese 
1959. ccccccccccccccscvcesceeseece 


19GDc cccccccccccccccocccecoescess 


BGES.. cccccccooceooooeoososeoesees 
BEER. cocccoceseceeseeeseeeseeeees 
BGE4. coccccocesoooesooocoososeese 


1965S. ccoccccccccecccceseseseceeses 


1966. ..+. OCC PCC eee eee ee ee 
19G7 - coccccccvccccccccecesccoescos 
lo SPPPPTTITITITI TT TTT Tee 
19GB. cccccccccscccccccccceseceess 


197. coccccvscccccccccccccsceceoes 


WDM he ccccccccccccccececcosceseess 
IDF. cocccccccccccccccoscccoscese 
1973. coccccccccccccccosceeccccoss 
197b. coccccccccccccccccescescsess 


IDS c ccccccccccccccccecccsocccces 


1976 cccccccccccccscccccesesesess 
IDTV ccccccccccccccccecoscccccoses 
1DFB. cccccccccscccccccocccceeseses 
1DMD . ccccccccccccccccscesccccesces 


19D. cocccccsceccccccsceseccecese 


19BL. cccccccccccesccscccscsecsese 
1962. cccccccccccccccccscceceseses 
19B3. cccccccccccescccsccseceseces 


1986. covcccccccccccccccesesecsoss 


$6,605 
7,731 
8,389 
9,618 
10,509 


10,908 
11,464 
12,630 
13,512 
14,185 


15,548 
16,385 
17,429 
18,308 
18 ,067 


18,320 
19,552 
21,249 
22,887 
24,187 


26,997 
29,825 
33,304 
36,226 
44,505 


$1,810 
57,996 
63,403 
71,137 


42 
17 

9 
1S 


20,542 32 
23,072 32 48 ,065 


| compeny funds include all funds for industriel R&D work 
Excluded are company-financed research and development contracted to out- 


provided by the Federal Government. 


organizations such as research institutions, universities and colleges, or other nonprofit orgenizetions. 


performed within company fecilities except funds 


si 
g A = by source estimated by the National Science Foundation. 


SOURCE: National Science Foundation. 


Table 5-2. Funds for research and development by industry end size of company: 1956, 1958, 1963, 1967, 1972, and 1974-84 


[Doll.zs in af" | ious] 


Industry and size of company SIC code 1956 1958 1963 1967 iz) 19% 1975 1976 1977 1978 1979 1980 1981 | 1982 1983 1984 
TOCGL. oe reececccccceecscccccccccccssccceeceereees | ceeeeceeeeeceseees | $6,605 | $8,399 | $12,630 | $16,385 | $19,552 | $22,887 | $24,187 | $26,997 | $29,825 | $33,304 | $38,226 | $44,505 | $51,810 , $57,996 | $63,403 | $71,137 
Distribution by industry 
Food and kindred products. ..<.sccccccccccccccccecececce 20 64 83 130 183 259 298 335 355 415 472 $28 620 a) o2) «) «) 
Textiles and SPPOTOL. cc cccccccccccceceeeeeeeseseesesees 22,23 chy 26 et) $7 61 69 70 82 83 es 101 115 cy qd) a) dy 
Lumber, wood products, and furniture. .....<«sseeseeeees 24,25 a) 12 Ti 12 64 84 88 107 13 126 139 148 16! 162 169 181 
Paper end allied products. ......-sscccscccccccccscecees 26 % 42 69 128 189 237 249 313 33 387 445 495 a) 626 a) a) 
Chemicals and allied products. ....<.<<sscecessseccccees 28 641 792) 1,239/ 1,507 1,932} 2,450] 2,727 3,017 7,202| 3,580) 4,038 4.6% 5,625 | 6,659 7,293 8,024 
Industrial chemicals... ...sccccccccccccccscccseceeees 281-82, 286 460 $53 809 966 1,031 1,299 1,391 1,524 1,668) 1,798) 1,962 2,197 2,802 3,301 3,411 3,548 
Drugs and medicines. .....<sceccccccccccesecceceececes 263 9 128 216 343 607 807 981; 1,092] i,017 1] 1,308) 8,517) 1,777 qd) a) a) (') 
SD Gl nccccecncseoosescsosseosooeooosooosore 284-85, 287-89 87 11 214 198 294 344 354 401 417 4v% $59 662 qc) ('y a) () 
Petroleum refining and related industries...........+.. 29 182 246 M7 371 468 622 693 767 918/| 1,060] 1,262 1,552 cy) (ly (') «) 
Gritee Guatetiiecececoccccceccceccoccooesooccoccocooese 3 td 9 156 182 377 469 467 $02 491 493 $77 656 q) qd) (y ('y 
Stone, clay, end glass products. ......<0seeceesseceees 32 7S 100 1% 183 217 233 263 287 324 356 ans qd) «dy () q) 
Prisary CO 33 90 131 i183 242 277 338 44) $06 $38 560 by 728 ave 1,000 1,115 1,093 
Ferrous metals and tli a nanceeneesieeeusaleeh 331-32, 3398-99 a) ao 106 135 146 181 215 236 284 314 375 443 «) ay a) a) 
Bonferrour metals and products ?....<-<+-«eseeeeeeeees 333-% a) Si 7? 107 130 177 228 250 2%4 246 259 285 a) a) a) (') 
Fabricated metal products. .......sscccccccccccccceseees ue 116 162 153 163 253 313 324 338 386 384 455 $50 624 568 404 756 
MachLasEy cc ccccccccccccccceccccccccecceseseseseeseseees 35 543 781 958 1,326 2,138 2,985 3,196 3,487 3,880 4,283 4,825 5,901 6,816 7,835 6, 366 9,671 
Office, computing, end eccount ing machines. ««cccccees 357 (4 (4) (*) (4) 1,456 2,103 2,220 2,402 2,655 2,883 3,214 3,962 a3) «) {*) qd) 
Other machinery, except electrical. ......sssseseeeees 351-56, 358-59 @) @) (5) e) @) ) ) ©)] 1,225] 1,400] 1,611 1,939 q) (ty (4) q)y 
Electrical OQUIPMORE. oc ccccccececceeeeeeeseeeeeeeeeeeee % 1,516 1,969 2,868 3,867 4,680 $,011 $5,105 5,636 5,886 6,507 7,824 9,175 10,329 11,642 13,98 15,122 
Radio end TV receiving equipment. ......+-++sseeeseees 365 (*) (*) ¢*) 45 48 51 50 $2 % 130 245 556 cy (') «'y cy 
Communication OQUIPMONE «ccc cc ccccceeeesesseeeeeeeees 366 a) 868 i 773 2 425 { 2,583 2,424 2,385 2,311 2,725 2,999 3,635 4,024 4,738 $5,750 7,112 7,715 
Electronic COMPONENTES. ccc cece cree essere eeeeeeeeeeeeees 3%? ° a 330 ang 549 691 770 902 1,169 1,547 1,573 1,661 1,964 2,441 
B 3 Other electrical equipment. .......ssecsccccecvesceees 361-64 , 369 cy) ]) 1,001] 1,093] 1,397 1,719] 2,067] 2,121] 2,382] 2,295] 2,476] 2,775] 3,008 «ly ay cy () 
Motor vehicles and gotor vehicles equipment............ 371 , ss ess 1.0001 1.336 { 1,954] 2,389) 2,340| 2,778 3,358 | 3,879) 4,509 4,955) 4, 4,897 5.337 6, 
Other traensportetion OQUIPMORE «cc cc cccecereceseeeeeeeee 373-75,379 a ° 56 87 90 94 120 131 is9 162 ( ) ( ) ( ) ( ) 
Adreraft and wiesiles......ccsccccccccencccceceseceeces 372,376 | 2,138) 2,609) 4,712) 5,669 4,950] 5,278 5.713 | 6,399 7,033 | 7,536] 8,041 9,198 | 11,968) 13,658!) 13,653! 16,076 
Professional and scientific inetruments.........«++++«+ 8 200 294 284 $42 a3 1,075 1,173 1,331 1,571 1,998 | 2,505 3,029 3,614 | 4,019 4,466 4,910 
Scientific and mechanical seasuring instruments...... 381-82 97 156 70 104 163 221 266 325 452 670 9580 1,352 qd) cy (ty ()y 
Optical, surgical, photographic, and other 
AmetrUments. ...cccccccccccneccccesecsessecsceeveeese 383-87 103 138 214 rs) 675 654 907 1,007 1,119 1,328 1,555 1,677 ae) (ty (') qy 
Other manufacturing industries... ....sececsecscevcecees 21,27,31,39 «) 105 54 90 146 177 205 217 243 266 288 364 q) (') «ay (1) 
Nonmanufacturing industries......csecseeceeeeseeeeeseee | OPE AIGPA73. TL cay 7) ame] S88 707 78) 735] = 4s] = 958] 1,220] 1,560] 1,815] 1,906] 2,005] 2,189] 2,633 
Lese than 1,000. cccccsccccccccccccccecceseesesesesesess See ee eee eee eee eee 369 $32 619 687 929 1,058 1,222 1,384 1,353 1,438 1,764 2,065 2,305 2,001 2,992 3,357 
1,000 to HL PITTTITITITITITI TTT eee eee eee eee eeeee 2550 642 1,022 1,017 1,215 1,370 1,385 1,500 1,526 1,931 2,483 2,701 3,148 3,999 3, 366 4,395 
5,000 te D9 WWD cccccccccccccccccscscccccccccesesnseseese See eee eee eee 2 892 1,076 1,346 1,478 1,648 1,829 1,551 1,691 2,028 2,988 2,7% 2,848 3,175 
10,000 to 26 WD. ccccccccccccccccccccscceccccescescsoees Seee eee ee eee eeeee 5,686 7,215 10,989 3 790 2,159 2,416 2,633 2,874 3,418 4,278 5,191 6,017 6,762 7,816 9,017 10,332 
25,000 or | os TEEPE SESS COOSCOOOCOCOCCOOCOCOOCOC OCCT eee eee eee eee eeeee ° 14,173 16,697 17,469 19,59) 21,699 24,106 27 ,097 31,693 % 607 41,322 44,980 49.678 
\not separstely available but included in total. See general notes. 
timated by the Nationel Science Foundation. 
abi codes 3396 and 3399 included in the nonferrous setals and products group for 1956-63. 
dete mot tabulated at this level prior to 1972. 
gbete aot tabulated at this level prior to 1977. } 
Included in the other electrical equipment group. ‘A 
SOURCE: National Science Foundation. 


Table &-3. Funds for research end dewelopeent by industry end size of company: 1984 
[Dollere in alliions) 
(panies with totel eapleysent of-—- 
T 

endestey SSS este Less thea 1,000 te] 5,000 te} 10,000tc;  25,Wlecr 
Total 1,000 4,999 9,998 24,999 gore 
Total. «ceccscccces ccecooccocoooces eeccecocosoose | cove eeccece cccsceose $71,137 $3,557 $4,995 $3,175 $10,332 $49,678 
Pood and kindred products... ....s+++seeeececeeeeeeees 20 a) 29 82 130 «) a) 
Textiles end epperel........... seeceoooscees secceecee 22,23 @) «) cy il $7 «) 
Lumber, wood products, and furniture......... pecooces 24,25 121 10 ry} 26 q) a) 
Paper end ellied products........+++- seceseooeosoosess 26 a) qa) 62 32 () 429 
Chemicals and allied products. .......<<essceeseeees . 28 6,02 278 @) q) 2,069 3,418 
Im@uetrial chemicals... .<.<<csccccceccceccccecseees 281-82, 286 3,548 «) a) «) %2 2,647 
Druge and medicines... ....sccccccceccccecceeececees 283 a) «') () 125 () a) 
Other chemicals. ......++<+ssese0+s secccocecscoceces 284-85 287-89 (4) «cy 233 100 (4) a) 
Petroleu refining end related industries.........+++ 29 ad) 17 q') a) 1,839 
Rubber products... ...cscvccccccccecsceeeeeecs secccece w~ c) 108 c) q) () () 
Stone, clay, and glass products........ssccsceseeeees 32 a) “ «) $3 «) $2) 
PrAmery GOtals......-ccccccccccccceesseecesceseeees ee 33 1,093 «) 133 @) ine (') 
Ferrous metals and products... .....ssssceeeueeeeees 331-32, 3398-99 4.) 17 «) «') a) cy 
Nonferrous setals and products......... eecccccecece 333-% q) «') «) a6 cy 69 
Fabricated metal products. .....-scccccccsecsreeecees Me 1% a) «) a) (1) «) 
EaenRetPcccocccecccccccosococosccsosoescss peceseoese 35 9,671 sas aoe (4) (4) 6,883 
Office, computing, and eccounting sechines........- 337 () q) 469 lee cy «) 
Other machinery, except electrical. .....ssccecceees 351-56, 358-59 cy) q') Bh] «) «ly «) 
Ele@ctrical equipment... nccccccccccccccecceececeeee ove ye 15,122 sie 66) bot 2,204 11,137 
Radio and TV receiving equipment.........+> TTT TT 5 ) q') @) ‘4 ('y «) 
Communication equipment. ....sscsccceccccceeseeecees 36 7,715 a) 213 q) 1,196 5,961 
Electromic Components... ...cccssccccccccceceeceeees 367 2,441 a) a) a) «) 1,396 
Other electrical equipment. ......sscccscsceceseeees 361-64 , 369 (4) «) 226 a) (1) qty 
Motor wehicles and sotor wehicles equipment........++ 371 6,090 a) 28 q) «') «) 
Other treneportetion equipment. ......ccccccceceeee eee 373-75 ,379 ay «') 17 1S 6 235 
Aireratt wad weal lee. «ccc cccccccccceeeeeeseeeee eoee 372,376 16,076 a) iss ql) 87s 4,373 
Professional and scientific inetruments...........0++ ue 4,910 qa) 373 (') (') 3.1% 
Scientific and sechanical seasuring inetruments.... 1-82 @) qt) 2ae (4) 372 1,445 

Optical, surgical, photographic, end other 
ee) een pecccocecoces eccceee 383-87 q) q) 8” 69 (4) (ty 
Other senufecturing industries......... ecccccceee scce 21,27,31,39 «) qc) 148 sa (4) () 
07-17 ,41-67 ,737, i i i 
Bonmenefecturing industries...... PTTTITITITITT TTT tT ee { 339,80) ,e91 } 2,633 978 ag (*) *) «*) 


‘mot seperetely evallable bet included in total. See general notes. 


SOURCE: 4Mational Science Foundation. 
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Table 8-4. Funds for research end development by industry, size of company, end size of BAD progres: 


Industry end size of company 


SIC code 


Total 


RED size of progres [thousends of dollars! 


Less ther 
$200 


$200 to 


$1,000 te 
$9,999 


$10,000 to 
$99,999 


$100,000 or 
wore 


lions of dollers! 


WeOehe cosccscescoccccocccococssoocooosososccess 


Pood and kindred product... «...secccccesccccccceceees 
Textiles ond apparel. «..cccccccccccccccseceecceceeee 
Lapber, wood prodects, end furniture. ......scsucese 
Paper and allied products. «...cccccccccccccccceceeeee 
Chemicals and allied products. ....-cccccccccccccucces 


Im@wet rial Chemica le. «..cccccccccccccccccecceuceeee 
Drugs ond medicimes. ....ccccccccccccccccceceseceeee 
Othe: 0 


Petroleum refining end releted industries. ......«.«+. 
Rubber POCORN ec ccc ccccccccccccccccccoccccooceceseses 
Stone, clay, end gless 
Primary GOTOLS. «cc cccccccccccecsceceeeeeeeeeeeeeeees 


Perrous metals end products... ..csccccccccccccceces 
Nonferrous metals and product®. «...sccccccccesceces 


Fabricated metal PTOGUCES. cc cccccceccceeeeeeeeeeeeeee 
MOCHIMOTY oc ccccccccreereeeereeeeeseeeeeeeeceeeeeeeees 


Office, computing, end accounting sachines......... 
Other asechinery, except electrical. «.sccccccccceces 


Electrical OQUIPMORE « «ccc ccccceeeeeeeeeeeeeeeeeeeees 


Radio and TV receiwing equipment. ....cccccccecccces 
Coqm nication SQWIMMONE « occ ccceceeeeceeeeeeeeeeene 
Elect rosic COMPOMORED. «ccc cr cceeree eee eeeeeeeeeee 
Other electrical SQULPMONE « 6 ccc cece eeeeeeeweeeeeee 


Motor vehicles and g@ector vehicles SQUIPMORE. «ccc ccces 
Other t rensport et ion OQWLPMONE . ccc cccccccceceweeeeeee 
Aircreft end ee 
Professional and ecientific inetruments.....+.ssseees 


Scientific eed mchenicel seasuring inetrumente.... 


Optical, surgical, photographic, and other 
Cee. ee 


Other menuefaecturing Industries. ..cccccccccceccecevees 
Nonmanufecturing Indwet ries... .ccccccccccccccceeeeeee 


Dietribution by size of compeny 
(based on number of erp loyees) 


Leese then 8 BEDe cccccccccccceveccccccecccooscccecoses 
1,000 te OB DODc ccccccccccccccccecccccscocecsocccosces 
5,000 te FA MITTITITITITT TTT TT TTT TTT TTT TTT 
10,000 te 26 DOD. ccccccccccccccccscccccccccosocccccos 
25,000 OF BOTs cece ees e eee reese eeeeeeeeeeeeeeeeeeeee 


CeCe eee eee 


2, 
26 


33 


331-32, 3398-99 
333-36 


Me 
35 


371 
373-75,379 
372,376 

vw 

381-82 
383-67 


21,27,31,39 


{ 07-17 41-67 ,737, 


799,807 , 89) 


See eee eee 


$71,137 


«) 
a) 


670 
ct) 
«) 
a) 
qa) 


$3,561 


147 
$i 


“9 
«ty 
1% 
1 

(dy 


«) 


Me 
«) 


$10,325 


ese 
6i 
113 
sil 
1,766 


1,410 


882 
2,722 
1,618 
3,049 
1,854 


$3¢ ,031 


Toe seperetely evelleble but included in totel. 


SOURCE: National Science Foundation. 


See general notes. 
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Table B-5. 


Company funds for 


research and development by industry and size of company: 


[Dollars in aillions] 


1957-58, 1963, 1967, 1972, and 1974-84 


Industry and size of company SIC code 1957 1958 1963 1967 1972 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 
Total. .ccccccccccccccccccccccccsccccccccscscesess | seccccceccecsceses | $3,396 | $3,630] $5,360] $8,020 | $11,535 | $14,667 | $15,582 | $17,436 | $19,340 | $22,115 | $25,708 | $30,476 | $35,428 | $39,512 | $42,861 | $48,065 
Distribution by industry 
Food and kindred products. ....ccccsceccccscccceccecsecs 20 74 77 (4) 181 258 297 Cy) a) () qd) () (4) 636 762 766 834 
ND 0 0000h0e5eeeente]etsseeeteett 22,23 14 20 @) @) 61 (@) (4) (1) () qy (4) 4d) 116 124 125 139 
Lumber, wood products, and furniture........cseeeseeees 24,25 14 12 (4) 12 @) @) 88 106 123 126 139 148 161 162 169 181 
Paper and allied products...-.sscccccecccecceeccseceees 26 35 42 69 @) (4) @) (1) q) a3) (1) @) 495 566 626 674 782 
Chemicals and allied product6......sececccececscesecess 28 616 666 1,006} 1,297] 1,741] 2,236] 2,490] 2,751 2,907 3,250] 3,692] 4,264] 5,205] 6,226] 6,845 7,802 
Ce 281-82,286 423 443 662 785 860} 1,105] 1,173 1,275 1,387 | 1,473] 1,617] 1,856] 2,393] 2,879] 2,970 3,334 
SD Mi nscccenauaseeaneuasenssegeseseeet 283 104 126 207 @) q) a) () a5) a) () (1)] 1,756] 2,066] 2,490] 2,937 3,401 
Other Chamlcaleccccccececceceececcoccesecoeoccooseeces 284-85 ,287-89 89 97 135 @) () (1) (') (1) (1) @) (1) 653 747 856 938 1,066 
Petroleum refining and related industries.....sscsseees 29 200 234 756 355 454 603 Cy) 715 842 939 1,109 1,401 1,780 1,981 2,030 2,177 
i i ELE LN TIN 30 70 68 Ll 160 255 @) (4) (1) () dy (4) (ty 598 665 743 841 
Stone, clay, and glass products.....ssccscccsccccsscecs 32 () a) 97 134 168 203 q) q) a5) (1) () 363 41 414 451 508 
ii a.pteteeateneenennensesennenseseetentets 33 103 117 174 234 264 350 422 481 494 497 539 594 702 721 722 739 
Porreus aatals and products’ sc.o.cccccccccccccccccese 331-32, 3398-99 63 78 105 134 144 ao) 211 252 261 271 305 338 415 436 419 390 
Nonferrous metals and products2.......cccscseseeeeees 333-36 40 39 69 100 124 as) 211 229 233 226 234 256 287 285 303 349 
Fabricated metal products.....cccccscccccccccecceceses 34 97 105 129 151 243 299 297 322 342 348 416 501 545 510 542 695 
I RnnccnensneenesentseseneesesesserssereenseeTett 35 397 438 709} 1,004] 1,758] 2,473] 2,687] 2,955] 3,403] 3,901) 4,490] 5,254] 6,124] 6,977 7,254 8,455 
Office, computing, and accounting machines........... 357 @) @) @) (3) (1) ()] 1,738] 1,893] 2,220] 2,556] 2,958] 3,436] 3,847] 4,722] 5,182 6,176 
Other machinery, except electrical......sseeceeseeees 351-56, 358-59 (4) (4) (4) (4) (4) (4) (4) (4) | 1,083] 1,345] 1,532] 1,818] 2,277] 2,255] 2,072 2,279 
Electrical equipment......seececccccccccccccccecesseces 36 608 632 1,017] 1,571] 2,313] 2,708] 2,798] 3,081 3,238} 3,741) 4,515] 5,431] 6,409] 7,048] 8,664 9,157 
Radio and TV receiving equipment........sseeceeeeoees 365 ©) >) @) a) @) (1) () 52 85 102 192 346 358 398 388 474 
Communication equipment.....scccccccccccccccccccceces 366 230 253 $64 930 . 1,165] 1,287] 1,328 1,418 1,559 1,763 | 2,069} 2,367 | 2,975] 3,568] 4,540 4,591 
Electromic component8....cscccccsesccccecsceceasecees 367 205 306 cy a5) q') (ty (ly 1,165 1,212 1,269 1,618 1,989 
Other electrical equipment. ..ccceccccccccesccccsccecs 361-64, 369 378 379 453 (') Cy (ly (') (4) (4) (4) (ly 1,553 1,864] 1,813] 2,118 2,103 
Motor vehicles and motor vehicles equipment.......+.+++ 371 } 517 560 799 994 7 1,661 2,101 2,022 2,395 2,887 3,381 3,780 4,300 4,219 4,329 4,771 5,413 
Other transportation equipment. ....sccecccceccsecseeees 373-75,379 29 40 43 as) ad) as) (ty 88 80 96 160 155 
Aircraft and missiles.......ccccccccccccccccceccseecces 372,376 299 333 452] 1,138 978 | 1,278] 1,285) 1,618 1,547 1,823 | 2,201} 2,570} 3,440] 3,882] 3,448 3,960 
Professional and scientific instruments......ccccccsees 38 140 157 202 353 678 908 1,001 1,168 1,35° 1,668 2,012 2,456 2,978 3,396 3,805 4,250 
Scientific and mechanical mensuring inutruments...... 381-82 59 63 53 67 151 211 251 309 405 560 747 1,001 1,235 1,433 1,773 2,014 
Optical, surgical, photographic, and other 
PNT -ccancnacessenesoseceoeqseseseseoceesees 383-87 81 94 149 286 527 697 750 859 C45/} 1,108] 1,265] 1,454 1,743} 1,963] 2,032 2,237 
Other manufacturing industries.......ssscceccsccccecees 21,27,31,39 19 33 52 ct) (1) (ty 19% 212 204 266 288 339 il 493 525 569 
Nonmanufacturing industries...-.csccccccceesccceccceses Oe ak at } qd) 55 85 172 277 305 425 471 541 702 859 1,037 1,048 1,101 1,167 1,409 
Less than 1,000. .ccccvccccecsccecsccsesececscecessesees eeeeeeeeeeeeeeeeee 6275 6299 425 459 603 691 949 1,085 1,145 1,226 1,375 1,711 1,880 1,997 2,394 2,905 
RD GO OB Micncccccccecocccceooocecosossccocososeceos | cocceecoeseeseeess 406 440 596 666 843 992] 1,132 1,231 1,289 1,586} 1,893] 2,257 2,586 | 3,023] 2,946 3,716 
5,000 to 9 99D. wccccccvccescccsecccessesssesesecesseses eeeeeeeseeeeneeeee 6 6 642 890 1,116 1,190 1,334 1,439 1,310 1,463 1,596 2,369 2,271 2,094 2,416 
SAD OO Bide cccccccccccccocccosococccccccesocccoen | coccnccecosooceses 2,615 | °2,891 4,338 BY osy { 1,540] 1,986] 2,262] 2,325] 2,583} 3,203] 4,012) 4,867 5,537 | 6,410] 7,148 8,137 
25,000 or | t)¢ PRERPEEPEEEERESOEEOEEEEEOECE EEC eeeeeeeeeeeeeeeeee ° 7,659 9,882 10,049 11,461 12,884 14,790 16,965 20,065 | 23.056 25,811 28,279 30 , 891 


Note: 


outside organizations such as research institutions, universities and colleges, or other nonprofit organizations. 


pNot separately available but included in total. 
Data not tabulated at thie level prior to 1972. 
Data not tabulated at this level prior to 1977. 
Included in the other electrical equipment group. 
Estimated by the National Science Foundation. 


SOURCE: National Science Foundation. 


See general notes. 
SIC codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 


x3 


Company funds include all funds for industrial R&D work performed within company facilities except funds provided by the Federal Government. 


Excluded are company-financed research and development contracted to 


Table B-6. Company funds for research and development by industry and size of company: 


[Dollars in millions] 


1984 


Industry 


SIC code 


Companies with total employment of-- 


Less than 1,000 to 5,000 to 10,000 to 25,000 or 
Totel 1,000 4,999 9,999 24,999 more 
Total. ccccccccevcccccccccccccccccccccecocccooce eeeeeeeeeeeeeeeeese $48 ,065 $2,905 $3,716 $2,416 $8,137 $30,891 
Food atid kindred products. ...cccccccccccccccccccscsess 20 8% 29 82 130 195 399 
NN MEE ME, 00 ncne4eneensesooreereseoeseses 22,23 139 (’) 25 ll 57 (1) 
Lumber, wood products, and furniture.......sceeeceees 24,25 181 10 44 24 (1) (1) 
Paper and allied products.....sescveccccccccccccccces 26 782 C) 62 32 249 (1) 
Chemicals and allied products....ccsccccecccccscescese 28 7,802 277 814 532 2,951 3,228 
Industrial Chemicals. ccccccccccccccccccccseccescces 281-82, 286 3,334 91 129 307 352 2,4 7 
ae 283 3,401 () 452 125 2,299 (*) 
Other a 284-85 , 287-89 1,066 C) 233 100 301 ()) 
Petroleum refining and related industries..........+. 29 2,177 13 ap) (4) 313 1,832 
Rubber PTODUCES. ccccccccscccccccescceseccesccccescese 30 841 108 141 () 167 (1) 
Stone, clay, and glass productS.....sccccccenescccess 32 508 38 (4) 53 262 (1) 
Primary Ee 33 739 38 150 86 178 286 
Ferrous metals and productS....ccccceccccecsecccces 331-32, 3398-99 390 17 q) 40 76 (1) 
Nonferrous metals and product8....ceccccccecccccscs 333-36 349 21 @) 46 102 (1) 
Fabricated metal productS...cccscccvccccecesccccceces 34 695 160 lll 137 97 190 
Machinery. ccccccccccccccccccceccssesccccsessceesscses 35 8,455 570 841 396 929 5,719 
Office, computing, and accounting machines ........+ 357 6,176 (1) 469 (1) 286 5,026 
Other machinery, except electrical...cccccnscceeees 351-56 , 358-59 2,279 a5) 372 (ly 643 693 
Electrical equipment. .cesccccccccccevecsevccecesesess 36 9,157 459 551 472 1,450 6,225 
Radio and TV receiving equipment..........-..sees0s 365 474 39 27 (4) (1) (1) 
Communication SQUIPMENE. ce cccccccccssecsceseeeseces 366 4,591 136 122 117 474 3,743 
Electronic COmpOnent’S......ccccccccccscccsecccceces 367 1,989 132 178 as) 63) 932 
Other electrical SQuipment.ccccccccccsccccssccssese 361-64 , 369 2,103 152 225 60 d) (1) 
Motor vehicles and motor vehicles equipment......ss+. 371 5,413 16 28 23 133 5,213 
Other transportation S$QUIPMENE.ccccccsceccccccsessecs 373-75,379 155 am 17 a5) (1) ras) 
Aircraft and PU OPT TTTTITTTiTTrTTrrirrrrirrTTT ee 372,376 3,960 13 73 93 207 3,573 
Professional and scientific instruments....cscccceces 38 4,250 441 355 141 630 2,684 
Scientific and mechanical measuring instruments.... 381-82 2,014 276 277 (1) Cy (}) 
Optical, surgical, photographic, and other 
Ct | MPPPPPTUTTTTIITITITITITITTTTTiTTrrreTeTTee 383-87 2,237 164 78 (1) Cy) cy 
Other manufacturing AUndust ries. ccccccccesececececess 21,27,31,39 569 46 148 54 145 176 
07-17 ,41-67 ,737, 
Nonmanufacturing Andust ries. .ccccccccccccecsesseseses { 739,807 ,891 } 1,409 647 235 169 117 241 


‘Not separately available but included in total. See general notes. 


SOURCE: National Science Foundation. 
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Table B-7. Company financed research and development performed by foreign subsidiaries of U.S. domestic companies 
outside the United States by selected industry: 1974-84 
[Dollars in millions] 

Industry SIC code 1974! 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 
TOTAL. ccceccccccccccccccereeresescececcecceeess | sovecccsccsscscess | $1,300 | $1,454 | $1,659 | $1,877 | $2,209 | $2,754 | $3,165 | $3,393 | $3,097 | $3,276 | $3,479 
Food and kindred productsS...cccccccccccseccencccccees 20 27 23 29 32 43 51 54 62 65 65 63 
Chemicals and allied productS...cceeccccccccceccesecs 28 208 269 312 332 395 500 603 715 684 732 760 
Industrial and other chemicals.....ceeceecccscccess 281-82 ,284-89 82 85 108 133 151 199 245 287 313 354 357 
Drugs amd medicines.......sccccccccccccccccccccsces 283 126 184 204 199 244 301 357 428 371 378 403 
Petroleum refining and related industries.........+.. 29 (2) (2) (2) (2) (2) (2) 141 194 131 100 96 
Stone, clay, and glass products......cccccceseersecce 32 7 7 (2) (2) (2) (3) 21 18 7 9 25 
Primary Metals. cccccccccccccccccccccccccccccccccccece 33 3 9 12 r] 9 11 il 9 9 il 12 
Fabricated metal productS... cc ccccccccccscccccccecess 34 (2) (2) 22 24 29 (3) (3) 30 25 23 21 
MaGhEaeS yc oc cccccccccccoccccccccocccecccescccoecsecces 35 258 331 352 411 460 534 599 612 491 571 672 
Electrical equipment.....cccccsccccccenccccescseseces % 238 245 278 300 352 445 451 475 467 483 537 
Electronic Components......sccccccceccecccccecceces 367 4 7 9 13 17 25 29 40 36 (3) 77 
Other electrical equipment... .ccccccccceccsesesscces 361-64, 369 (3) (3) 6 5 9 11 il 39 55 61 62 

Radio and TV receiving equipment; commnication ; 
Den cccccnccesscesceoesseoeucevensesoncesees 365-66 (3) (3) (3) (3) (3) (3) (3) (3) (3) (3) (3) 
TEARSPOTTAE LOR s ccc cccccccccccccccccccccccccccoscocese 37 406 412 464 558 640 874 1,020 884 840 874 899 
Motor vehicles and other transportation equipment.. 371,373-75,379 364 373 423 514 (3) (3) (3) (3) (3) (3) (3) 
Riemes Ge GAGE Niie 000 0000460006000000000090008 372,376 42 39 41 44 (3) (3) (3) (3) (3) (3) (3) 
Professional and scientific instruments.........se+0: 38 39 49 69 81 121 156 186 230 237 (3) 264 
Other manufacturing industries... .cecccsccccccsscees 21-27 ,30-31,39 lll 105 137 144 181 213 139 156 132 105 113 

07-17 ,41-67 ,737, 

Nonmanufacturing industries... cccccccecccccccccessece { 739,807,891 } 3 ~ “ 9 12 5 7 8 9 16 17 


Note: 
1 


Data are reported in current U.S. dollars. 

Based on data obtained from the top 200 U.S. R&D performing companies. 
Included in the other manufacturing industries group. 

Not separately available but included in total. See general notes. 


SOURCE: National Science Foundation. 


Table B-8. 


[Dollars 


Company funds for R&D performance by selected industry: 


in millions] 


1984 actual and 


1985 projected 


Industry 


SIC code 


Actual 1984 


1985 (projected) 


TOCA]. ccccccccccsccccescccccsccccsscccceceses 
Chemicals and allied products....cecsscevscsecccece 
Industrial chemicals..ccccccsscccccccccscsssseses 


MACHINE TY. cccccccccccccsccccescesccsseceesesees 
Electrical equipment....cececccccsescccesesvsevsses 


seer 


Communication equipment. .ccccccseseccseessese. ene 


Motor vehicles and motor vehicles equipment........ 
Aircraft and miesiles...ccecsccescccscvesceseseeses 
All other industries... cccscccsescessecscesessesese 


28 
281-82 ,286 


35 
36 


366 


371 
372,376 


eee eee eee eee eens 


$48 ,065 


lot separately available but included in total. 


SOURCE: 


National Science Foundation 


See general notes. 


$53,063 
7,402 


2,866 


5 | 10,001 


9,163 


92 


Table B-9. Federal funds for research and development by industry and size of company: 1957-58, 1963, 1967, 1972, and 1974-84 
{Dollars in millions] 
Industry and size of company SIC code 1957 1958 1963 1967 1972 1974 1975 1976 1977 1978 1978 1980 1981 1982 1983 1984 
TODA]. cc cccccccccccccccccccccccccccccesescccceces | seccsecccccsseesss | $4,335 | $4,759 | $7,270 | $8,365] $8,017] $8,220] $8,605 | $9,561 | $10,485 | $11,189 | $12,518 | $14,029 | $16,382 | $16,483 | $20,542} $23,072 
Distribution by industry 
Pood and kindred products........scccccsecccccccecccecs 20 > 6 (2) 2 1 1 (2) (2) (2) (2) (2) (4) (2) (2) @) (2) 
ten Gn MI cccncusnsccesenceseosereererereee 22,23 @) @) (4) (2) 1 (2) (2) (2) (2) (2) (2) (2) (2) (2) (4) (2) 
Lumber, wooed products, and furniture?.......+-+++seses+ 24,25 @) (3) (2) ® (2) (2) e 0 e 0 ty) (2) f) e a 
Paper and allied products........ecccccceccccceccccceee 26 () 0 0 «) 2 (2) (2) (2) (2) (?) (2) (2) @) e ( (2) 
Chemicals and allied products........csccccccecccececce 28 8s 126 234 210 189 214 236 266 295 330 346 372 421 434 4 222 
Industrial chemicals........ccccccceccccecccccccccecs 281-82,286 80 110 146 181 171 l 218 249 2g! 325 345 1 ago 423 4° 243 
Bruges and medicines.........ccccccccecccccseccccecces 283 fas) 2 * (4) (2) (4) (*) (?) (4) (4) (7) @) (4) (4) ) 4) 
SD Gi nnnesantasenenenanseseaeseoereteseees 284-85, 287-89 “ rT} 79 (@) (2) (2) (2) (2) (2) (2) (2) ¢?) (2) (2) (2) (2) 
Petroleum refining and related industries.............. 29 il 12 21 16 1S 36 (2) 52 1% 121 153 1st (2) (4 «2) (2) 
aS = ei ie a a a) 7 3! 46 22 123 (4) (2) (2) €2) (4) (4) «2) (2) @) (2) (2) 
Stone, clay, and glass preducts......ccccccccccccsseces 32 (*) (*) 3 -2 14 16 (2) (2) (2) (2) (2) (2) (2) (%) ‘Q) (2) 
Primary a 33 5 146 30 8 12 8 21 26 46 63 $5 135 176 279 392 355 
Ferrous metals and predects sc. cccccccccccccccccccccs 331-32, 3398-99 1 2 2 i 3 (2) 3 4 23 43 70 165 (2) (2) (2) (2) 
Nonferrous metals and products*..........sceeeeeeeees 333-3 ‘ 12 7 6 16 (2) 17 22 21 20 2s ye (2) (2) (2) (2) 
Fabricated metal products........ccccccccccccccsccecces de 38 57 24 13 12 rT) 27 _ a4 cy 4 a9 80 38 62 61 
Machinery. cc ccccccccccecccccccccccccceseceesesceseseees 35 272 343 236 322 401 511 509 532 477 382 335 64) 694 857 1,131 1,215 
Office, computing, and accounting mechines........... 357 ©) (5) ) ©) (2) (2) 086 509 435 327 256 (2) (2) (2) @) (2) 
Other machinery, except electrical. ........sssseeeees 351-56, 358-59 (®) (8) (®) (6) (8) (6) (*) (*) 42 55 79 ( (2) (2) (2) (2) 
Electrical equipment........ccccccccccccccccccccceccces 3%] 1,196] 1,337 1,849 | 2,296] 2,367] 2,307} 2,307 2,555 | 2,648] 2,766] 3,308 3,744 | 3,920] 4,593 5,286 5,965 
Radio and TV receiving equipment.........sssessceeees 365 (7) (7) (7) (2) (2) (2) (2) 0 11 28 53 218 (2) (2) (2) (2) 
Coumunicat ion SQulpMeNt ne ccccccccccccccccceccccccecs Joo 1,417 1,137 1,0 7 1, 3 1,1 1,2 l, 6 1,657 1,783 2,182 2,572 3,124 
Electronic COMPORORTE sc ce cccccccesecsessseresecesssese 367 } 518 615 1,209 1,495 125 1 (3 2) Ra} 35 ry x! } x1 391 366 452 
Other electrical equipment.........ssceccececsecceces 361-64 , 369 678 722 640 (2) (2) (2) (2) (2) (2) (2) (27) ] 1,495 (2) (2) (2) (2) 
Meter vehicles end meter vehicles equipment............ 371 293 268 348 3 471 ry 729 655 7 477 677 
Other transportation equipment........sccscccecceeeeces 373-75,379 } ied 506 398 aed 39 47 cy (2) (2) «2) (dy (2) (2) (2) 3) (2) 
Aircraft amd missiles.......cccccccccccccccccccvccecees 372,376 | 2,275] 2,276] 4,261 4,531 3,970} 4,000] 4,428 4,921 5,486 5,713] 5,640} 6,628] 8,528] 9,776} 10,405 {| 12,117 
Prefessional and scientific instrusents............+++- av) 109 137 81 189 161 167 172 163 221 3 493 573 637 623 rs ) 
Scieatific and mechanical measuring instruments...... 381-82 80 93 16 37 13 10 15 15 47 110 203 350 (2) (2) (?) (2) 
Optical, surgical, photographic, and ether 
AMOCTUMEORES. cccccccccescccceceeseeceeeesees ‘@eeeeeee 383-87 29 ry) 65 152 i148 157 157 148 174 220 2%€ 223 (2) (2) (7) (2) 
Other manufacturing industries..........sscscesececeees 21,27,31,39 4 72 3 (2) (?) (2) 7 5 39 0 () 25 (?) «?) (2) (?) 
Nonmanufacturing industries’........cccscccccccsccccees On es at ! 0 62 190 387 431 463 310 375 417 $27 681 779 ass 904 | 1,022 1,226 
Distribution by size of company 
based on number of employees) 
Less thae B OOO. coccccccccccccccccccccccccesecccscesecs eeeeeeeeereeeeeeeee 167 8233 194 228 326 367 273 299 208 212 389 354 424 504 599 652 
1,000 to BBD ce cccccccccccccccccccccccccccccccceccceecs eeeeereeeeereeeeeeee 226 202 425 351 372 378 253 270 237 345 590 444 562 576 620 679 
5,000 to DDD ec ccccccccccccccccccccsccccccccccccccccecs eeeereeeceeeeeeeeeee 8 251 186 230 288 313 390 241 228 432 619 485 754 759 
10,000 to 26 DOD. ccccccccscccccccccccccceccccccoccccccs seer eeeeseeeeeeeee 3,942 4,324 6,651 }7 5% 619 48 371 548 835 1,075 1,179 1,150 1,225 1,406 1,868 2,195 
25,000 OT BOTs cc cce ee eeeeeeeeeesessesseeseeseeseeeeees eeeeeeeeeeeeeeeeee ° 6,514 6,815 7,420 8,130 8,815 9,316 10,132 11,648 13,551 15,511 16,701 18,787 
plese than $0.5 million. 
tet separately available but included in total. See general notes. 
for 1957 and 1958 textiles and apparel and lumber, wood products, and furniture are included in the nonmanufacturing industries group. 
5 SIC codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 
Date not tabulated at this level prior to 1972. 
7date met tabulated at this level prior te 1977. Pa) 
glacluded in the other electrical equipment group. 
Retimated by the Metional Science Foundation. Xt 
SOURCE: ational Science Foundat ica. 


Table B-10. Federal funds for research and development by industry and size of company: 1984 
[Dollars in sillions] 
Companies with total employment of-- 

Enductey SS code Less than| 1,000 to} 5,000 to|] 10,000to} 25,000 or 
Total 1,000 4,999 9,999 24,999 more 
Total. ccccccccccccccccccccccccccccccccccceccces | cecccccesecccceces $23,072 $652 $679 $759 $2,1°S $18,787 
Food and kindred products....-secccccccccccccccescess 20 q) 0 0 0 () () 
Textiles and apparel.....ccccccccccccccccccccessccess 22,23 cy (4) () 0 0 0 
Lumber, wood products, and furniture.....eccseccscess 24,25 0 0 0 0 0 0 
Paper and allied products.....sccccecccccccescccccess 26 () 0 0 0 (1) q) 
Chemicals and allied products....sscecscccccccccccess 28 222 1 q) (4) 18 190 
Sndasesah chanhesleccccccccccccccccccceccccescocss 281-82,286 213 (4) (1) (1) 10 190 
Drugs and medicines....cececececcccccccccccsceseees 283 qd) i) @) 0 (4) 0 
SED Gc ccccceceeceesoeescoeecesoceceosoese 284-85, 287-89 (4) (4) ) fy) (1) 0 
Petroleum refining and related industries.........++. 29 @) 0 0 2) () 8 
St) Sit nnsnsscencgnneeenonsereoreseeneseseces 30 (4) 0 (4) (1) (1) (1) 
Stone, clay, and glass products.....csseceecccceceecs 32 @) 0 0 0 () Gy 
SEE Gl Peccsencsoseceensncoooseeseseonseeuseses 33 355 () 2 (4) 10 (4) 
Ferrous metals and products. ...cccecsccccccsccecees 331-32, 3398-99 @) 0 @) q) (1) (4) 
Nonferrous metale and products.....cecsecscececcees 333-36 @) (4) (4) 0 () (1) 
Fabricated metal product. ...scccceccceccccccccsccess 34 61 @) (4) ()) (4) () 
MAchinery..ccccccccescesesseseeesesesesessreseesesese 35 1,215 18 27 c) qd) 1,164 
Office, computing, and accounting machines......... 357 @) @) 0 «) () (4) 
Other machinery, except electrical....ssccessecsees 351-56, 358-59 @) (4) 27 0 q) () 
Electrical SQUIPMENE. ccccecscececeseeeeseesseeseseees % 5,965 55 112 132 754 4,912 
Radio and TV receiving equipment....sseecesececeses 365 () (1) ql) (1) (1) (1) 
Communication equipment. ....ccccccccccccccccccccecs 366 3,124 () 91 q) 682 2,219 
Electronic components.....cccccccscccccccccececsecs 367 452 (4) (ly (1) (1) 384 
Other electrical equipment....sssecscccecccccscvess 361-64 , 369 @) @) l (1) (1) (4) 
Motor vehicles and motor vehicles equipment.......+«- 371 677 (4) 0 (}) (1) (1) 
Other transportation equipment.....sccscccccccsesecees 373-75,379 () ()) i) (1) (4) (1) 
Aircraft and missiles......sccesscccccccccccccecceees 372,376 12,117 @) 86 (1) 667 10,800 
Professional and scientific instruments.....cesceeees 38 () 18 ly (ly Sil 
Scientific and mechanical measuring instrumente.... 381-82 (1) (1) 10 0 (!) (1) 

Optical, surgical, photographic, and other 
LMBCTUMENES. cc ccccc cee eeeneeeeeeseseeeseseseeeeees 383-87 cy (ty 9 0 ()y (ly 
Other manufacturing industries.........cecceceecssees 21,27,31,39 (4) (1) 0 0 (1) (1) 
Monmensfecturing industries......cccccccccccccccccccs | 07> 17,41-67,737, 1,224 331 416 (ly (ly (ly 


739,807,891 


‘noe separately available but included in total. See general notes. 


SOURCE: National Science Foundation. 
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Table B-ll. R&D 


orming companies with 1,000 or more eupleyess! and number with Federal R&D funds by industry and size of company: 1984 


Companies with total employment of— 


Industry SIC code 1,000 or more 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 | 25,000 or more 
Total | Federal Total | Federal Total | Federal Totel | Federal Total | Federal 
Batak. ccocceececeooeoeoeseeeeesees eeereeeeeeeeeeeeeee 1,278 206 775 63 185 22 191 Sa 127 67 
Food and kindred products.....ccccsesss 20 99 2 49 0 23 0 17 i 10 1 
Textiles and SPPSTEl. «ce cccccccccseseces 22,23 62 i % 1 12 0 ll 0 3 0 
Lumber, wood products, and furniture... 24,25 45 0 32 0 & 0 3 0 2 0 
Paper and allied PTOGUCES. cw ccccccccccs 26 51 3 29 0 6 0 ll 2 5 1 
Chemicals and allied products.......... 28 107 20 60 3 12 2 24 & 11 7 
Industrial chemicals. ......cseeceeses 281-82, 286 32 14 13 2 7 2 5 3 7 7 
Drugs and medicines. ....cscccccccceee 283 31 4 14 1 2 0 12 3 3 0 
Other Chemicale..cccccccccccccccecess 284-85 , 287-89 a 2 33 0 3 7 2 i 0 
Petroleum refining and related 
er 29 21 il 5 0 2 1 5 3 9 7 
Rubber PFOGUCES. ccccccccccecsesessesees 3x0 38 7 27 2 a i & 2 3 2 
Stone, clay, and glass products........ 32 3% 3 19 0 6 0 9 2 2 1 
Primary SOCAlSc ccccccccccesocececeececs 33 75 13 47 3 10 i ll 5 7 4 
Ferrous metals and PTOGUCES. cc ecccece 331-32, 3398-99 51 7 32 1 7 i 6 2 3 
Nonferrous metais and products....... 333-36 24 6 15 2 3 0 5 3 1 1 
Fabricated metal product8.....ssseeeees 34 68 9 47 2 13 2 5 3 3 2 
Machinery.cccccccccccccccccccccsesscese 35 169 14 119 7 17 0 21 3 12 a 
Office, computing, and accounting 
MAChiINeS..cccccccccccccecscceseseses 357 40 27 0 2 0 & i 7 2 
Other machinery, except electrical... 351-56 , 358-59 i29 il 92 7 iS 0 17 2 5 2 
Electrical OQUIPMENE. «ec ccccceecececsees 36 144 40 89 14 20 5 19 a 16 13 
Radio and TV receiving equipment..... 365 il i 6 0 1 ° 2 0 2 i 
Communication @quipment...cecescccescs 366 32 20 16 7 4 3 6 & 6 6 
Electronic Components. .cccccccesececs %67 35 il 22 & 5 1 4 2 7 a 
Other electrical equipment. ......s+++ 361-64 , 369 66 8 as 3 10 1 7 2 4 2 
Motor vehicles and motor vehicles 
SQUIPMONE . ce cccccccccccccescecceceeese 371 35 9 19 0 5 3 6 2 5 & 
Other transportation equipment......... 373-75,379 14 3 10 0 1 i 1 0 2 2 
Aircraft and miesiles....ccsccscssccees 372,376 31 24 ll 6 2 i 6 5 12 12 
Professional and scientific instruments 38 S4 17 35 9 7 0 6 3 6 5 
Scientific and mechanical measuring 
UMBC rUmeNntS...cccccccccccccccesesese 381-82 29 10 21 5 3 0 2 2 3 3 
Optical, surgical, photographic, and 
other UMSCTUMONEE. cc cccccccccccesece 383-87 25 7 14 “4 4 0 a 1 3 2 
Other manufacturing industries.....«.++ 21,27,31,39 74 2 46 0 ll 0 1c 1 7 1 
07-17 ,41-67 ,737, 
Nonmanufacturing imdust ries. .cccccccecs 739,807 ,891 155 28 95 16 26 22 6 12 1 


‘pete not available for companies with less than 1,000 employees. 


SOURCE: National Science Foundation. 


Table 8-12. 


Industry-administered federally 


unded research and development centers-- 
composition of work force and funds by 


character of work: 


1983-84 


[Dollars in millions) 


Ites 1983 1984 

Total R&D funds'......... $1,585 $1,735 

Basic research......<++ 117 132 

Applied research....... 414 547 

Development ....csceccecs 1,054 1,056 
January 

1984 1985 

Full-time-equivalent R&D 8,164 8,211 

scientists and engineers 

March 

1983 1984 

Total employment.....««««« 24,516 25,152 


tan of these funds were devoted to Federal 


R&D activities. 


Table 8-13. 


National Science Foundation. 


R4D-performing companies in manufacturing and 
nonmsnufacturing industries by size of company: 1984 


Number of companies reporting 


Size of company R&D funds 

(based on number of employees) a Seeneee 
Total facturing facturing 

Totals cocccccccccescceccesceesoss 13,778 dy ('y 

Less than 1,000...csscccsecscsccecceses | “12,500 (1) (1) 
1,000 to 6999. ccccccccccsccccccseseces 775 680 $5 
5,000 to 9,999. ccccccccccccsccceseseces 185 139 26 
10,000 to rl.) ) PePerrererrrerrererrrrry 191 169 22 
25,000 or | lg TERETE ELELELEL LE 127 115 12 


lyot separately available but included in total. 


See general notes. 


Estimated by the Census Bureau based on the 1981 survey of companies 
with fewer than 1,000 employees. Thies figure is not comparable to estimates 
published in earlier volumes due to a change in the estiesting procedure 


used to derive this number. 


SOURCE: National Science Foundation. 


Table 8-14. R&D-performing companies with 1,000 or more exp loyees! by size of company and RAD program: 1984 


Size of R&D program [Dollars in thousands] 
Size of company 

(based on number of employees) Less than $200 to} $1,000 to} $10,000 to $100,000 
Total $200 $999 $9,999 $99,999 or more 

>. ) PPVTTITITITITITITITITITITTT TE 1,278 81 235 524 324 114 
1,000 CO 4,999. ccccccccccccnccescsceece 775 70 204 379 120 2 
5,000 to 9 BW. cccccccccccccccsccsccece 185 a 20 86 66 5 
10,000 CO 26,999. .ccccccccsccccccsceees 191 2 6 49 94 40 
25,000 OF MOTE. scccccccsrseseeeseeesues 127 1 5 10 44 67 


SOURCE: National Science Foundation. 


Data not available for companies with less than 


1,000 employees. 
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Table 8-15. 


RéD-performing manufecturing coepanies with 5,000 or more employees by industry and percent 


change in RGD funds: 1983-84 
Total | 10 percent | 10 perceat Less then 
Industry SIC code auyber of or more or wore | 10 percent 
companies increase decrease change 
ee eeee ee ee eee eee eeee 462 221 47 194 
Food and kindred PTODGUCES. cc ccccccccecccces 20 $1 17 a » 
Textiles and SPPOTEl. cccwcccecccccceccccees 22,23 » 10 6 4 
Lumber, wood products, and furniture....... 24,25 13 4 i “ 
Paper and allied products....cscccccccesces 26 22 15 i 6 
Chemicals and allied products....++«ccccces 28 47 27 2 is 
Industrial Chemicals..ccccccccccccasccece 281-62, 286 19 6 2 ll 
Drugs and medicines... cccccccccccccceseces 283 17 12 0 5 
Other Chemicale..cccccccccccsccecececeeese 284-85 , 287-89 il 9 i ¢) 2 
Petroleum refining end related industries.. 29 16 5 1 10 
Rubber PTOGUCES. sc ccccccccccececcccecesecese 3 16 7 2 7 
Stone, clay, and glass products......ss+++> 32 is 10 i 7? 
Primary a 33 28 10 7 il 
Ferrous setals and PRODUCES. cc cccccccccce 331-32, 3398-99 i9 5 6 8 
Nonferrous metals and products......+++++ 333-%% 9 5 i 3 
Pabricated metal products.....scccccscceece 3a 21 10 2 9 
MachiMery..ccccccccccccccccececesseseeeeees 35 $2 28 2 22 
Office, computing, and eccounting 
ERBSc cccccccccccccececooeesocessooss 357 14 10 0 7 
Other machinery, except electrical....... 351-56 , 3586-59 38 is 2 i8 
Electrical SQUIPMONE «cc ccccccceceeeseeeeeee 36 56 BY 5 is 
Radio and TV receiv‘'ng equipment.......+.+ 365 5 5 0 0 
Communication equipment....ccccccscecscecs 366 17 10 i 6 
Electromic COMPONENTES. +s ccccccccscceseees 367 13 il i i 
Other electrical Oquipment...scccccesecece 361-64 , 369 21 10 3 8 
Motor vehicles and sotor vehicles equipment 371 16 9 & 3 
Other transportation equipment. .....sssse+. 373-75,379 4 0 i 3 
Aircraft and MISS L LES. «cc ccccccccvecccececes 372,376 21 ll 2 + 
Professional and scientific instruments.... 38 20 9 i 10 
Scientific and sechenics] measuring 
UMMC TUMONES. ccc cccccccccceeeseeeeeseeeee 381-862 +] 6 0 3 
Optical, surgical, photographic, and 
Other Inmet ruments. ..cccccccccccccccccees 383-87 il 3 1 7 
Other manufacturing industries. ......sss+++ 21,27,31,39 31 13 5 13 
Note: Manufacturing companies with 5,000 or sore employees are classified into those increasing 10 percent 


or more, those decreasing 10 percent or more, or those changing lees than 10 percent based on their ratio of 


change for totel R&D funds between 1963 and 1984. 


SOURCE: Watienal Science Foundation. 


Table 8-16. Percent of total, Federal, end company funds of 8iD-performing companies ranked by size of B&D 
program: 1972, 1974-84 


Companies ranked by size 
of R&D progras i 
(based on totel R&D funds) 1972 1974 i975 1976 1977 1978 1979 1980 1981 1982 1983 1984 
Percent of totel R&D funds 
Piret & (1-6) cccccccccccccccces is 20 20 20 20 i9 20 17 i8 20 19 20 
Bext 4 (5-8). cccccccccccecccece 16 is is 14 14 14 13 4 12 12 li 12 
Mext 12 (9-20) .cccccccccccceses 21 21 i9 20 19 is is 18 20 i9 17 17 
Next 20 (21-6B) c ccccccccccceces 12 il 12 1z 13 i3 13 13 12 13 13 13 
Bext 60 (41-100) ...ccccccccecss 13 15 15 is iS iS is is is 16 i7 17 
Mext 100 (101-200)...-<cesecess 7 6 & 6 9 b 9 7 9 b = 9 
Hext 200 (201-600)... .ccccccecs 6 6 6 6 6 e 6 6 6 6 6 7 
Percent of Federal 84D funds 
Piret 4 (1-6) .ccccccccccccccess io 19 21 is 20 i7 10 14 20 22 20 20 
Bext 4 (5-8) nccccccccccecececes 32 22 23 23 23 24 27 20 is 19 20 21 
Next 12 (9-20) ..ccccccccccccees 29 31 29 3% »” 31 ye 32 31 29 29 28 
Mext 20 (21-60). .cccccccccccccse it ll 12 il 12 li ll 15 13 12 13 13 
Next 60 (61-100) oc ccccccccccees 7 $ 9 12 12 i3 12 12 12 12 12 12 
Next 100 € 101-200) . cc cccccccces 2 . . 3 é | 4 . & 3 + . 
Hext 200 (201-600)....ccecsccees 3 2 2 2 i i 2 3 3 2 2 2 
Percent of company R&D funds 
Piret 4 (1-6). cccccccccccccecee 24 20 is 20 20 20 24 is is is 20 20 
Meat 4 (5-8). ccnccccccccvecceee 5 ll 19 9 & 9 7 il 16 7 & A 
Next 12 (9-20). .cccccccccccccns 15 13 13 13 13 13 12 12 14 is i2 i2 
Mext 20 (21-80). ncnccccccccccee 9 il il 12 13 13 14 12 12 14 14 14 
wer 60 (61-100) cc cccccrccccees 17 17 17 17 16 16 i? i7 7 17 19 i9 
Mext 100 (101-200)....cccseeses it il 10 il 12 il il il il 12 il 12 
Mext 200 (201-600). ..cccccseccs 4 a & 8 L) a i) A ® A 8 9 


| Companies were ranked individually for each year; therefore, particular companies comprising the size groups asy 
have changed from year to year. 


SOURCE: National Science Foundation. 


Teble 8-17. Set sales of BiD-perforuing companies by industry end size of company: 1983-84 
[Dollars in willions! 
1983 1984 
Inéustry SIC code Companies with tote] employsent of -~ Compenies with total exployeent of -- 

Less then | 1,000 to | 5,000 co! 10,000 te | 25,000 or Less then | 1,000 to | 5,000 to | 10,000 to] 25,000 or 
Total 1,000 4,999 9,999 2h 999 more Tote! 1,000 4,999 9.999 24,999 more 
Batal. cocccccccccoescccescceccccesocesoocosese eee eee eee ee ee eee ee $1,799,194 147,045 195,500 183,413 355,281 917,957 $2,014,113 159,160 215,222 198,379 389.537 1,051,816 
Pood end kindre® products.......<++<sececseeesecees 20 179,926 13,591 | 28,197 33,432 40,642 64,064 194,953 13,867 29,36 33,633 43,308 741! 
Textiles end SPPOTOL. cn cccccccceccccecceeeceseeeees 22,23 28,981 3,418 4,972 s, 3 9.293 6,795 30,740 3,698 5,407 4. %. 6,47 
Lumber, wood products, and furniture......<.-+s++«+ 24,25 21,905 1,777 6,053 c) @) cy) 25,573 2,041 7 606 c) (*) «) 
Peper and allied products. ....<<<<+ecceccceeccecees 2e 59,160 2,303 7,996 4,310 22,270 22,081 65,470 2.7% 8,121 seu 2,907 24,862 
Chemicals end allied products. .....<<«+ecseseeees 28 166,290 i1,405] 18,768 16,133 45,772 74,203 179,944 12,452 20,631 18,993 49,673 78,795 
Industrial chemicals... ...<<sssscnssecscceececees 281-82,286 87,621 3.208 5,043 11,043 11,538 36.768 95,399 3,497 3,522 12,842 12,612 $0,066 
Drugs end medicines. «-cccccccccccceccceceeeeeeees 283 37,729 ( ) 4,435 2,127 21,828 ( ) 40,112 ay 4,791 2,068 23, 366 { y 
Other Chemicals... ccccccccccccccccecsecececeecees 284-85 , 287-89 40,940 re) 9,289 2,963 12,386 a) 44,493 cy 10,318 3,483 13,495 ay 
Petrolew refin’ng and releted industries.......... 29 285,002 8.7% 5,947 8,242 $2,270] 179,828 302 ,006 40,939 5,490 8,625 $4,014 192,999 
Rubber products... ..<ccccccecccccceccceecccececeees yw 34,395 5,142 5,535 2,106 8,727 12,885 37 6% 5,769 6,217 2.6% 9,120 13,092 
Stone, clay, end glass poccocooooseoooocece 32 31,049 4646 3,429 4,744 12,573 5.6% 249 5,26 3,848 5.2% 15,66 6,297 
Prisery MOTELS. cnc cece cence eee eeeeeeeeeeeeeeeeeeeee 33 87,096 4,304 11,537 7,708 21,392 42,1% $4,216 4,783 13,346 5 22,190 45,418 
Ferrous metals and products.....+<++<ecececeeees 331-32, 3398-99 60,416 ay 5,882 a) 10,609 37,563 64,780 a) 6,977 ay +,9%8 40,328 
Nonferrous metals and products. ......<ssseececess 333-% 26,680 ee) 5,655 a) 10,783 4,993 79.4% cy 6,369 a) 12,992 5,090 
Fabricated metal products... ....<scccccecsecceeces Me 40,385 7,192 6,438 9,119 7,635 7,801 44,163 7,681 9.6% 10,211 6,285 8,350 
Rathbantecccccccccccccccescccccocccescoecocococece 38 141,292 18,143) 23,619 23,16 23,127 53,269 162,385 20,458 26,860 25,317 2? 566 62,183 
Office, computing, end eccounting uschines....... 387 51,685 2,927 4,464 1,081 4,469 8,743 60,7% 3,361 5,072 i,vez 5,130 45,551 
Other aechinery, except electrical. ......«+s««+«« 351-56, 358-59 89,607 15,216 19,155 22,053 18,658 14,526 101,589 17,097 21,198 24,235 22.4% 16,622 
8 Blectrical equipment... ....scccccccccceccceeseecces ve 163,015 9,740) 13,588 10,822 25,60 | 103,169 210,819 12,137 15,715 12,911 29,683 140,374 
Radic and TV receiving equipment. .......++scese eS 16,776 5,052 Bee a) a) «'y 19,127 1,201 1,005 ay «') «yy 
Commanicat ioe OQUIPMONE «ccc ccccccescceeeeeeeeeces Jee 5? ,060 1,915 2,068 es be 6,971 44,291 89,031 2.9% 2,™1 2,1 1 7.998 73.97 
Electrosic COMPONERES. cc ccccrccceereeeereeeeeeeee se? 25,814 2,733 2,611 ( ) ( ) ( ) 32,193 3386 53,302 ( ) ( ) if ) 
Other electrical equipment... .....sccccscccececes 361-64, 369 63,365 4,020 8,043 5,107 9,501 36,664 70,468 4,546 9,047 5,857 10,696 40,322 
Motor vehicles and sotor vehicles equipment........ 371 134,531 1,593 3,460 3,298 9,927 113,293 170,388 2,033 4,233 4, 12,697 166,759 
Other traneportet ion OQUL PRONE. ccc ccceecveeersecees 373-75,379 12,478 1,117 4,702 f ) ( ) ( ) 11,580 972 3,832 ( ) ( ) ( ) 
Adreraft ond mloei les. .....scccccccccccecceccesecee 372,376 85,803 6s 1,96 1,561 8,312 73,188 95,069 910 2,010 1,20 8,924 61,992 
Professions] end scientific inetruments........++++ 3a 47,366 6,727 5,341 2,991 $,070 27,267 52,699 7,307 6,0% 3,104 5.86 0,157 
Scientific and sechenicel measuring instruments. . 381-82 19,699 3,047 2,655 «') () ¢, 982 23,0% 4,125 3,152 «y (') 11,406 

Optical, surgical, photographic, end other 
ne, ee aye?) 27,707 3,080 2,6% a) q') 17,685 79,603 3, 2,9 ay qly 18.7% 
Other aemcfecturing indwetries.........ccccecceeees 21.27,31,39 59,620 4,626 9,568 6,899 11,645 27,222 67,266 5066 11,029 7,729 12,926 90,523 
Honmanu!ecturing tntuattteessoeesscsesseeseseessees vate ey 223,951 11,538 32,265 39,540 46,681 93,929 233,010 10,858 35,941 40,715 50, 166 95,992 


‘not separstely eveileble but included in totel. See general notes. 
source : 


Rational Science Foundation. 


Table B-18. R&D funds as a percent of net sales in R&D-perfoqrming manufacturing companies by industry and size of company: 1957-58, 1963, 1967, 1972, and 1974-84 


Industry and size of company SIC code 1957, 1958 1963 1967 1972 1974 1975 1976 1977 1978 1979 1980]. 198) 1982 1983 i964 
pS ) PPPPPTTTTITITITITITITTITTITTTTTirTriirriererireeee eeeeer eee eee eeeeeee 3.4 3.8 4.5 4.2 3.4 3.4 3.1 3.1 2.9 2:9 2.6 3.0 3.1 3.8 3.9 3.8 
Distribution by industry 
Food and kindred product6......sescesecsscceccecesceess 20 3 <3 4 & 4 4 4 ca -4 -4 -4 4 oe) @) 4!) (1) 
AT 0a cneeenenesenscennscesesneete 22,23 «) me 5 5 4 o 4 4 4 4 -4 -4 (y (1) (4) (4) 
Lumber, wood products, and furmiture....ssccceseseseses 24,25 @) -4 5 3 8 8 7 7 -8 -7 -7 8 8 9 8 m 
Paper and allied PLOGUCES. cc eccecccccssesececsseseesess 26 6 » 8 9 8 8 9 1.0 9 3 1.0 1.0 fas) 1.2 ras) ay 
Chemicals and allied products......ssescescceceseeceees 28 3.5 3.8 4.3 4.6 3.6 3.5 3.7 3.7 3.6 3.6 3.5 3.6 3.6 4.3 4ce 4.5 
i ae, .cocccneneeeeetenessenteeeneets 281-82,286 5.0 5.4 5.1 4.8 3.9 3.3 3.6 3.7 3.5 3.5 3.2 3.3 3.2 4.0 3.9 3.7 
SnD GE Rnccccececeeceseeececerereeorereess 283 3.6 4.1 4.7 6.1 6.5 6.3 6.4 6.3 6.4 6.2 6.1 6.2 @) (4) @) q)y 
Other Chemicalecccccccccccccccccccccccccccccseveseces 284-85 ,287-89 1.3 1.5 2.8 2.3 1.7 1.6 1.7 1.7 1.8 1.8 1.8 1.9 q) (4) 

: Petroleum refining and related industries..........+++- 29 7 1.1 1.0 -8 8 -6 of -6 7 a of -6 oo) () (1), ) 
i? Mia iicenenaeteemeeannaneenenseeseenueeeet 30 1.7 1,8 2.3 1.9 2.6 2.5 2.5 2.4 2.1 1.9 1.9 2.2 cy (4) (1) (4) 
Stone, clay, and glase pcoductS.....esseesececceseceess 32 (4) (4) 1.6 1.8 1.7 1.7 1.2 1.2 1.3 1.3 1.3 1.4 ()y (1) (1) q) 
Primary Cl) rr 33 > ov 8 8 m 6 8 8 of 7 6 - 9 1.1 1.3 1.2 

Ferrous metals and ie aieentmenineneaens 331-32, 3398-99 a5) -6 7 8 6 5 6 26 6 6 6 oF cy dy cy a) 
Nonferrous metals and products 2.....sscsecesceceeeecs 333-36 () -7 1.1 1.0 9 1.0 1.2 1.2 1.0 8 .7 .7 (4) (4) ) «@) 
Fabricated metal products.....-ccceccecccecccccccsceses 34 1.6 1.7 1.6 1.3 1.1 1.2 1.2 1.2 1.2 1.1 1.1 1.4 1.4 1.3 1.54 1.7 
Machinery .cccccccccccccccceceeesceseressesssseseseseses 35 3.4 3.8 4.2 4.2 4.3 4.6 4.8 4.9 4.9 4.6 4.5 5.0 4.9 . 5.9 6.0 
Office, computing, and accounting machines........... 357 (4) (4) (4) (4) 11.1 12.6 12.0 11.6 11.5 11.1 11.0 12.0 (4) (4) ap) qt) 
Other machinery, except electrical. .....ssesseeesese 351-56, 358-59 () (5) (5) (5) (5) (5) () (5) 2 2.1 2.1 2.3 (ly () Q) (ly 
Electrical equipment.....sccccccccccccccecccccccccceces 3 7.6 10.3 10.1 8.6 7.1 6.6 6.5 6.7 6.9 5.8 6.0 626 6.8 7.7 3.6 7.2 
Radio and TV receiving equipment. ........sseeseeeeees 365 (®) (%) (8) 1.9 1.6 1.7 1.4 1.4 1.8 1.8 2.5 4.3 (ly () (4) qd) 
Communication S$QUIPMENE.. wc ccccccsrecsereeseesescesess 366 } a5) 11.3 13 0 10 3 8.7 7.6 7.6 7.6 7.7 7.7 8.8 9.1 9.6 11.5 i2 5 8.7 
Elect romic cOMPOMENES...ceccccccecccessceceseesssesss 367 . . 5.9 6.2 6.9 7.3 6.8 6.7 7.1 7.9 7.4 6.7 7.6 7.6 
Other electrical equipment......sscecsccccccccccceees 361-64 , 369 c) 9.7 7.3 7.3 6.3 6.3 6.0 6.3 5.2 5.1 4.9 4.9 (ty (1) (1) (ly 
w 

- Motor vehicles and motor vehicles equipment......-sss++ 371 4.2 3.4 3.4 3.3 3.7 3.5 3.2 3.1 3.3 5.8 4.9 4.5 4,6 4.1 3.6 
Other transportation equipment.....cecccccccccveccccess 373-75,379 . . 7 1.0 1.3 1.3 1.3 1.2 -8 & -6 cy (*) () (4) 
Aircraft and missiles......cccceccccccccccersccccceseses 372,376 16.8 17.7 26.7 19.7 16.6 14.1 12.7 12.7 13.3 13.3 12.9 13.7 16.0 17.7 16.2 16.9 
Professional and scientific instruments.....seeececoees 38 7.0 7.8 5.9 5.4 5.9 6.1 5.9 6.2 6.3 6.9 7.3 7.5 8.1 8.9 9.4 9.3 
Scientific and mechanical measuring instruments...... 381-82 9.5 10.2 4.1 3.9 4.4 4.5 4.9 5.4 6.3 7.1 7.3 8.4 () () (*) q) 

Optical, surgical, photographic, and other ‘ 
LE CLL LALLLL II LID DEEDES OOP 383-87 5.2 6.3 6.9 6.0 6.6 6.7 6.3 6.4 6.4 6.8 7.2 6.9 oe) (4) (!) (ty 
Other manufacturing industries........cscesccecceeceess 21,27,31,39 () 1.3 7 -6 8 go 8 7 -6 5 4 4 (4) ()y (ly (ty 

Distribution by size of company 
(based on number of employees) 

Less than 3 O00. ccccccccccccccccccecccsccccsceeceeesese eeeeereeeeeeeeeeneee 71-8 1.3 1.9 1.7 1.7 1.8 1.6 1.7 1.5 1.6 1.6 1.4 1.5 2.1 1.7 1.7 
1,000 to © BD. coccccccccccccccccececeseesccsceseeseess eeeeteeeeeeeeeeeeee 1.8 1.8 2.4 1.7 1.7 1.5 1.4 1.4 1.6 1.6 1.8 1.8 1.7 1.9 1.9 2-1 
5,000 to 9 WW cccccccccccccccccscccccescccceesseeesees eeeeeeeeeeeeeeeeee 7 2.1 1.9 1.8 1.8 1.9 2.0 1.4 1.3 1.4 2.1 1.7 J.8 1.8 
10,000 to 26 99D. ccccccccccccccccccceseccccccecosoesces errteee ee esr eeeeeeee 3.9 4.8 5.3 © 2 { 1.9 1.6 boF 1.8 1.9 1.9 1.7 wm, 1.9 2.4 2.8 2.9 
25,000 or | js PER EPEEEEEEEEEESEOCOLOOCLLOCLOCLOELIELE ee eeeeeeeeeeeeeeeeece - - 4.7 4.2 4.5 4.2 4.2 4.0 3.8 4.0 4.6 5.4 5.4 5.2 


Not separately available but included in totel. See general notes. 

Included in other manufacturing industries group. 

SIC codes 3398 and 3399 included in the nonferrcus metals and products group for 1957-63. 

Date not tabulated at this level prior to 1972. 

Data not tabulated at this level prior to 1977. 

Included in the other electrical equipment group. 

Separate data for companies with 5,000 or more empioyees and for companies with 1,000 to 4,999 employees were estimated by the National Science Foundation for 1957. Revisions of statistics by the U.S. Bureau of the 
Census for this year did not yield separate data for companies in these size groups. 
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SOURCE: National Science Foundation. 4 
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Table B-19. Company R&D funds as a percent of net sales in R&D-performing manufacturing companies by industry and 


size of company: 


1963, 1967, 1972, and 1974-84 


Industry and size of company SIC code 1957 1963 1967 1974 1976 1977 1979 1980 1982 1983 
eee 1.5 1.9 2.1 2.0 2.0 2.0 1.9 2.1 2.6 2.6 
Distribution by industry 

Food and kindred products...c.cccccecccccccecsceccccecs 20 2 (4) 5 4 () (1) (1) as) 4 4 
Textiles and apparel.....cccccccccccccccccecceccccccece 22,23 (1) 4 (y a5) (1) (ty as) as) 5 4 
Lumber, wood products, and furniture......+sseeeceeeees 24,25 () () ‘ (ly .7 .8 7 8 9 8 
Paper and allied products.....scccecececcccccseccececes 26 -6 8 (1) (1) (@) ()y (yy 1.0 1.2 1.1 
Chemicals and allied products.......sssceccecescecececs 28 3.1 3.6 4 3.0 3.3 3.3 3.2 3.3 4.0 4.1 
OT 281-82,286 4.2 4.1 3.9 2.8 3.1 3.0 2.6 2.8 3.5 3.4 
SD Mn anccncnnescoocceseeeeeseserrseees 283 3.6 4.5 as) (1) (1) (1) (1) 6.1 7.1 7.8 
St Annan ceneesnnnensenseteseseoteTseeet 284-85, 287-89 1.2 1.8 cy) (1) 1) ()y (1) 1.9 2.2 2.3 
Petroleum refining and related industries........sseee+ 29 ° 1.2 8 -5 -6 26 26 -5 -8 | 
EN EI 30 1.1 1.6 1.7 a.) () () (!) (1) 2.2 2.2 
Stone, clay, and glass products.......scceeeeereeeceess 32 (2) 1.6 1.7 1.5 a) «!) (ty 1.3 1.5 1.5 
Primary Ee 33 oS - 8 od 8 oF a x 8 8 
Ferrous metals and products’: -.:...cccccscccccccccces 331-32, 3398-99 () 7 7 Cy .6 6 5 5 7 7 
Nonferrous metals and products >«.-.-sssceccceceeeeces 333-36 Cy 9 9 () 1.1 9 -6 .6 1.2 1.1 
Fabricated metal products......scsccccccccccccccccccces 34 1.1 1.4 1.2 1.1 1.1 1.1 1.0 1.2 1.2 1.3 
ncenennanncenasenesseseeseneceseteerenseeesees 35 2.0 3.1 3.2 3.8 4.2 4.3 4.2 4.5 4.9 5.1 
Office, computing, and accounting machines.........<+ 357 (4) (4) (4) (ty 9.1 9.6 10.1 10.4 10.3 10.0 
Other machinery, except electrical.....ssesceceeceees 351-56, 358-59 () @) (5) (5) (>) 2.1 2. 2.2 2.3 2.3 
Electrical equipment...ceccccccccccccccecccecssccsescess 36 2.6 3.6 3.5 3.5 3.7 3.4 3.6 3.9 4.7 5.3 
Radio and TY receiving equipment.....cceseececececess 365 (6) (6) (1) (1) 1.4 1. 1.7 2.7 2.9 2.3 
Communication equipment....scccccccccccccesesescseses 366 () 4.2 3.9 3.9 4.3 4. 5.0 5.4 7.1 8.0 
Electronic COmponentS....sccceccccccccccccccecceccses 367 . . 3.9 (1) qi (}) 5.9 5.1 6.3 
Other electrical equipment......scccccccccccecccccece 361-64 , 369 () 3.0 as) ()) @) a (}) 2.5 2.9 3.3 
Motor vehicles and motor vehicles equipment......-.ss++ 371 2.1 2.5 5 3.2 2.7 2. 3.2 4.2 4.1 3.6 
Other transportation equipment......scsccccscecccsccces 373-75,379 . . . -6 6 ‘ (1) 3 -6 1.3 
Aircraft and SERRE ERs 066600600000000000000000000080000 372,376 2.0 2.6 4.0 3.5 2.8 2. 3.5 3.8 5.0 4.0 
Professional and scientific instruments.......esseceees 38 3.9 4.2 3.5 5.2 5.4 5. 5.8 6.1 7.5 8.0 
Scientific and mechanical measuring instruments...... 381-82 4.0 3.1 2.5 4.4 5.3 5.7 5.8 6.2 7.7 9.9 

Optical, surgical, photographic, and other 
SEQSCSUMBERRc ccccccccccoeeoeocoocooceocoecoooooecoscce 383-87 3.8 4.5 3.9 5.5 S.% 5 5.9 6.0 7.3 7.3 
Other manufacturing industries.........sseeccececeeeecs 21,27,31,39 (4) -6 (1) (*) 7 4 4 8 9 

Distribution by size of company 

(based on number of employees) 

Less than iF  PPPPTTTTTTTITITiTirrrrrirrrrrrrirrrrirt Te eeeeereeeeeeeneeeeee 7i-4 1.5 1.6 1.6 1.5 l. 1.5 1.2 1.4 1.8 1.4 
1,000 to B DD ce cccccccccccccccocccccccccccccccccoscecos eereer eee eer eee eee eee 1.2 1.5 1.4 1.2 1.2 l. 1.4 1.4 1.5 1.7 1.°@ 
5,000 to DDD ec ccccccccccccccccccccccccccceccccccccoecs eeeeevreeereee eee eeee 7 1.6 1.4 1.6 l. 1.1 1.1 1.7 1.5 1.4 
10,000 to 26 WD cccccccccccccccccccccccccccosoevccoscces eeereeeeeeeeeeeeeee 1.6 2.1 2 3 1.3 1.4 l. 1.4 1.4 1.6 2.0 Ze 3 
25,000 or | +) PROEPELELELELELELIELIELILIELIELILLELILLLITLLeee eeeee ee eee eneeeeeee . 2.4 2.5 2. 2.4 2.3 2.7 3.3 3.4 


Data not tabulated at this level prior to 1972. 
Data not tabulated at this level prior to 1977. 
Included in the other electrical equipment group. 
Estimated by the National Science Foundation. 
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SOURCE: National Science Foundation. 


Not separately available but included in total. See general notes. 
Date included in other manufacturing industries group. 
SIC codes 3398 and 3399 included in the nonferrous metals and products group for 


Table 8-20. 


1984 


R&D funds as a percent of net sales in RéD-performing manufacturing companies ranked by size of 
R&D program by industry: 


Industry 


SIC code 


Total. cocccccvcccccccccccccccccccccccceccccscesee 


Food and kindred PTODGUCESs cccccccccccccccccesecccesseee 
Textiles and SPPSTOl. ccccccccccccccccccccesscccececesss 
Luaber, wood products, end SemeiGeme, 000000000900000000 
Paper and allied PTOGUCESs ccc ccccccccerecccccccesesenes 
Chemicals and allied products...cccccccccccccccecescees 


Industrial Chemicals. .cccccccccccscccccsesssscesesess 
Drugs Ord medicines... ccccccccccvcsccsccsescecessses 
Other Chemicalescccccccccccccccscccccccssccseccccecsece 


Petroleum refining and related industries.......scccses 
Rubber PEOGUCESs cc ccccccccccceccccccescessececseseseees 
Stone, clay, and glass productS....ccvcccscccccecescces 
Primary CO) 


Ferrous metals and products.....cccccccccescecccssecs 
Bonferrous metals and products. ...ccccccccccccscccses 


Fabricated aetal PEOGUCE Ss cc ccccceccccceccsccccccsscess 


Machinery .ccccccccccnccrccccceccsescescessesecesseseese 


Office, computing, and accounting machines..........- 
Other machinery, except elect rical.....sccccccccscecs 


Electrical SQUIPMONE . cc ccccccccccessccseecesecesseceees 


Radio and TV receiving equipment....ccecesscenccesecs 
Communication equipment. ..cccccccccsccccccececesesese 
Electronic COMPOMENE Se ccc ccccesevesseceseseseesseeees 
Other electrical OSQuIPMeNe «cc ccccccccccccecccccsceees 


Motor vehicles and metor vehicles equipment.....seeecss 
Other Cransportation equipment... cccccccscccccccecsess 
Aircraft and MISSLLOS. cc ccccccccccesecssecceseeeceseese 
Professional end scientific instruments.....ccscccesees 


Scientific and sechanical measuring instruments...... 
Optical, surgical, photographic, and other 
AMOCTUMONEEs ccccccccccccesseseceeceeeeseseseseseenes 


Other manufacturing industries....cccscsccccsecssscsece 


281-82 ,286 
283 

284-85 ,287-89 
29 

30 

32 

33 


331-32 , 3398-99 
333-3 


% 
35 


357 
351-56 , 358-59 


371 
373-75,379 
372,376 

38 

381-82 
383-87 


21,27,31,39 


SOURCE: National Science Foundation. 


Table B-21. 


{Dollars in millions] 


Company R&D funds as a percent of net sales in R&D-performing manufacturing companies ranked by size of net 


sales by industry: 


1984 


Company R&D funds as a 
Company R&D funds Net sales seveent. of est. eoles 
Industry SIC code 
First 8 Next 12 First 8 Next 12 First 8 Next 12 
companies companies companies companies companies companies 
Totals cecccccccscceseccccsccccssecesesess e206 | eeegesesecesessess $12,264 $3,561 $312,119 $236,907 3.9 1.5 
Food and kindred PTOGUCESs cccccccccccsccsecseceeqes 20 285 225 70,474 45,489 4 mm, 
Textiles and APPATe le cocesccccccecccesesscesssesess 22,23 61 28 12,732 7,169 25 4 
Lumber, wood products, and furnitures ccccccccccccce 24,25 115 37 14,405 5,618 8 7 
Paper and allied productScccccccceccccsscccaceeseces 26 531 157 33,597 19,743 1.6 8 
Chemicals and allied PTOdUCESccscccccccccccecessses 28 2,703 1,739 73,811 33,955 a7 5.1 
Industrial chemicalsecccccccccccccsesesseseeseses 281-82, 286 2,413 712 68,358 19,187 3.5 3. 
Drugs and medicines. ceccccccccccsecccceccasceeees 283 1,511 1,502 21,215 14,805 7.1 10.1 
Other chemicalsecccccccccccsccscesesesecsseceseses 284-85, 287-89 646 163 23, 382 8,532 2.8 1 
Petroleum refining and related industries.cccccence 29 1,798 364 187,656 111,962 1.0 23 
Rubber POdUCESececcsccseccccccseesccceseseseeeeses 30 570 116 23,824 5,463 2.4 2.1 
Stone, clay, and glass PTOdUCEScccccccccccccccesecs 32 353 89 19,168 9,271 1.8 1.0 
Primary MET AlScccccccscccccesececsesesssseseeeseses 33 329 146 50,853 20,955 -6 | 
Ferrous metals and PTOPUCESe cccccccccessccseseses 331-32, 3398-99 211 105 45,210 11,114 oS A 
Nonferrous metals and productSeccccccccccccsceses 333-36 202 92 20,706 5,972 1.0 1.5 
Fabricated metal PTOdUCESecccccccevesccscaceseseees % 280 132 17,295 9,399 1.6 1.4 
MachineTryccecccccccccesccecescccesseseeeseceseeeees 35 5,127 898 69,359 24,908 7.4 3.6 
Office, computing, and accounting machineS.secccese 387 4,943 752 47,775 7,099 10.3 10.6 
Other machinery, except electricals ccccsscvcceess 351-56, 358-59 806 503 39,575 15,723 2. 3.2 
Electrical ]QUIPMENT c ccccecccecscesseseeseseceseses % 5,055 1,496 113,020 39,875 4.5 3.8 
Radio and TV receiving SQUIPMERE gecccccccccescese 365 a5) 37 (i) 975 2.3 3.8 
Comm nication SQUIPMENT « cececesqeseecsceccesesece 366 4,014 390 76,979 8,396 5.2 4.6 
Electronic COMPOMNENE Se ceccasesesesecssesesssseses 367 a) 263 q) 4,847 6.6 5.4 
Other electrical SQUIPMEN se coccccccsesccccccesses 361-64 , 369 1,546 178 47,785 9,595 3.2 1.9 
Motor vehicles and motor vehicles equipment.cccoese 371 5,309 69 156,082 9,670 3.4 7 
Other transportation equipmentecccccccccccesscecsece 373-75,379 140 10 9,629 1,739 1.5 26 
Aircraft and missileSeccccccccccsecccccccesesessese 372,376 3,017 843 67,998 24,174 4.4 3.5 
Professional and scientific instrumentScccccccceses 38 2,988 472 33,274 6,845 9.0 6.9 
Scientific and mechanical measuring inst ruments.. 381-82 1,461 192 15,779 2,458 9.3 7.8 
Optical, surgical, photographic, and other 
INSTTUMENESs ccccccccsccscceseesseceseseeseeesese 383-87 1,951 96 22,684 3,175 8.6 3.0 
Other manufacturing indusStriesecccccsccccsccccesece 21,27,31,39 200 176 34,563 13,791 PL) 1.3 
‘Not separately available but icluded in total. See general notes. 
SOURCE: National Science Foundation. 
Table B-22. Percent of net sales and employment of 8éD-performing companies ranked by size of R&D program: 1972, 1974-84 
Companies ranked by size 
of R&D program I 
(based on total R&D funds) 1972 1974 1975 1976 1977 1978 1979 1980 198) 1982 1983 1984 
Percent of net sales 
First 4 (1-4) cccccccccccccccccccecceses 10 6 6 9 9 9 9 5 5 6 7 8 
Next 4 (S-B)cccccccccccccccccccccceseses 3 5 5 3 3 3 3 4 4 4 4 4 
Next 12 (9-20) cccccccccccsccccccccccecs 6 5 6 6 6 6 5 8 9 9 6 6 
Next 20 (21-60) cccccccccccccccecccececs 7 ll 10 10 10 10 11 7 7 7 10 io 
Next 60 (41-100) cccccccncccescccesccccs 16 16 16 16 14 14 14 17 17 16 17 16 
Next 100 (101-200) cscccccccccvccesseses 14 14 12 11 14 14 14 12 13 15 13 13 
Next 200 (201-400) ccccccccccccccccccees 15 17 15 16 16 17 17 14 13 17 17 16 
Percent of employment 
First 4 (l-4)cccccccccscccncccscccecees 9 7 7 8 8 8 9 7 7 7 7 9 
Next 4 (S-B)scccccccccccccccscesccccees 4 5 5 4 4 4 4 4 4 4 4 4 
Next 12 (9-20) ceccccccccccccseceseccess 7 6 6 7 7 7 7 7 7 7 7 7 
Next 20 (21-40) ccccccccccccccescocscecs 8 9 8 9 R 8 & 8 & x 10 10 
Next 60 (41-100) ccccccccccccccccceceses 12 13 13 13 13 12 12 13 12 11 12 12 
Next 100 (101-200) cecccccccccecccsosese 12 il ll 11 13 13 13 13 13 14 14 13 
Next 200 (201-400) ceccccscccccesecesees 16 16 15 16 15 15 16 14 14 18 18 18 
 Coapentes were ranked individually for each year; therefore, particular companies comprising the size groups may have changed from year to year. 


Ss 


OURCE: National Science Foundation. 


36 


Table 8-23. 


Percent of total and Federal R&D funds and of net seles of RéD-perforsing companies ranked by size of B&D program by industry: 


1964 


Percent of total 


Percent of Federal 


Percent of net sales of 


all R&D perforning 


R&D funds R&D funds 
Industry SIC code coupenies 
First 4 First 4 Firet 4 
companies | Next 4 | Next 12 | companies | Next 4 | Next 12 | companies | Next 4 | HRezt 12 
Betale coccccececccccececcoesceeccescese eeeteereeren eee eee eeee 20 12 17 20 23 28 8 & & 
Food and kindred products....ssccccceccscsess 20 28 17 23 0 0 71 10 il is 
Textiles and SPPSTEL. wc ccveccccccccccccessess 22,23 4% 13 17 0 0 7 19 12 19 
Lumber, wood products, and furniture.......++ 24,25 63 10 16 0 0 0 3o il 23 
Paper and allied product6....csccecesecsceses 26 67 ll 16 84 3 13 23 10 se 
Chemicals and allied products........ssssesss 28 28 14 27 80 (4) . 26 9 17 
Industrial chemicals....cccccccccccscsccces 281-82,286 63 18 14 Ss 3 10 49 14 19 
Drugs and medicines....sccccccccececsevecss 283 33 21 37 a 28 64 21 22 43 
Other chemicals....sccccccessccccesccsecess 284-85 ,287-89 $2 10 17 85 0 3a 10 25 
Petroleum refining and related 
UmGuSt TieS. cccccccccvccscesceceseceseesecese 293 5é 28 16 5 93 2 35 23 23 
Rubber PEOGUCES< cccccccccccccccccsesesseseses 30 63 16 9 96 q) ‘ 43 12 ll 
Stone, clay, and glase products....sccccesees 32 64 17 ir 99 1 0 25 22 25 
Primary MOC ALS. ccccccccccececcececesesecceses 33 51 12 21 $2 1 6 37 12 16 
Ferrous metals and products.......+e.ss+-+ 331-32, 3398-99 69 1 13 Ce) (4) @) 49 il 24 
Nonferrous metals and product6....csccccees 333-36 49 24 24 26 2 72 45 16 22 
Fabricated metal products. ...ccccccssecessess 3a 39 il 23 54 0 41 16 18 15 
Machinery. ccccccccccccccececsessccecesesscess 35 58 S 12 89 7 a5) 26 & il 
Office, computing, and accounting 
BOCHIMSS. cc ccccccccececccceeseesencesecese 357 76 9 9 a] 0 cy 65 il 13 
Other machinery, excepi electrical......«+:+ 351-56 , 358-59 36 13 14 75 4 li 16 $ 
Electrical SQUIPMENE. cc cccceccececesceesseees 36 47 16 20 55 19 21 Bry is 15 
Radio end TV receiving OqQuipMent..ssccseces 365 93 2 6 99 1 (ty s. q 7 
Communication OQUIPMONE. cececccccceceeceess 366 68 i8 li $9 28 12 71 is 9 
Electronic COMPOMENE Ss cc ceecerecesceecesese 367 60 19 12 vy , 10 50 12 21 
Other electrical SQuIPMONe..ccccccccceceess 361-64 , 369 82 6 5 99 q) 1 55 5 ig 
Motor vehicles and motor vehicles 
SQUIPMONE . cc cccccccsccseneessescessesesesese 371 93 . 2 Ao 15 3 Bs e 5 
Other transportation equipment........+sese0s 373-75,379 92 4 3 98 2 (1) 50 2 2 
Aircraft aad MIGSL LEB. cccccccccccecccseresese 372,376 bY 26 i8 Sé 27 17 38 27 31 
Professional and scientific instruments...... 38 57 19 11 72 19 $ 47 is 12 
Scientific and mechanical measuring 
AOBCTUMONES. cc cccccccccccccresecseeeseeses 381-82 71 + ” 90 & 2 56 ll ll 
Optical, surgical, photographic, and 
Other imStruments...cccccccccccesecccesces 383-87 79 9 5 93 0 3 67 9 10 
Other manufacturing industries. ....sssceesess 21,27,31,39 39 17 23 98 0 i 36 a 21 
Nonmanufacturing industries 0717 41-67 737. 25 10 14 4s 18 12 5 1 Q 
nurtactu ng s rie eeeeeeeeeeeeeeeeee 739,807 ,891 


Note: 


less than 0.5 percent. 


SOURCE: National Science Foundation. 


All rankings are based on totel R&D funds. 
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Table 8-24. 


1953-84 


{Dollars in millions] 


Funds for basic research, applied research, and 
development performance: 


Year 


Total 


Basic research 


Applied research 


Deve lopment 


BS Be cccccccccccccccccceccccccecesecs 
19S4. cccccccccccecccccess eee eeeeeree 
BDSG. ccccccccccccccvcccccccesccescese 
BDSG cccccccccoccccccoccceccccsesoese 


B9ST c ccccccccoccoccocccoecesoeoeeooces 


BGTBe cccccccccescocscccoevcecoeooeees 
WDB. ccccccccceccccccccocccccoceceses 
B9EBn co ccccccccccccccccooceecoseoooce 
B9Gd ec ccccccccccceccccesccocceeecooocs 


1962. coccccccccccececccoococceecosese 


39GB. ccccccccccccecccoccescesceeeessces 
1966. cccccccccccccceccccccesccocosese 
B9GSc cccccccevcccccecocccecoccceoeecs 
1966. ccccceveccceccccesccecccescesece 


1967 cccccccccccccccccccecccocceccsoce 


19GB cccccccccccececesccoccesosoccese 
BG cccccccccccccccccceeceeceeeesece 
WDMOc ccccccccccccecocccccescsocosceses 
WT heccccccccccccccccccceccesceoesess 


IDT2. coccccccccccccccccccecoseseeeese 


BOTS. ccccccccccccccccccceccescocccecs 
BDF. cocccccccccccccccccccececocecece 
WDTS. cccccccccccccccccccccccccoccesce 
BGPSc cccccccccccococccceoccocecescecs 


BDF cccccccccccecccccevceoceccecosese 


IDFBc ccccccccccccccccccccccoccesceecs 
WDM c cccccccccescccccccoccceesccccese 
19BD. cccccccccccncccceccccscccocccoce 
IB le ccccccccccccccccccccceececesoecs 


19B2. ccccccccccccccccccccccceccceccss 


BGBBn cocccccscevccccococeceoeseeeoecs 


19BS. cccccccccccccccecccesccesooecces 


$3,630 
4,070 
4,640 
6,605 
7,731 


8,389 
9,618 
10,509 
10,908 
11,464 


12,630 
13,512 
14,185 
15,548 
16,385 


17,429 
18,308 
18,067 
18,320 
19,552 


21,249 
22,887 
24,187 
26,997 
29,825 


33,304 
38 ,226 
44,505 
51,810 
57,996 


63,403 
71,137 


1 $726 
leis 

928 
1,268 
1,670 


1,911 
1,991 


710,699 

12,175 
13,505 
14,220 


15,445 


16,793 
17,900 
18 ,887 
21,066 
23,278 


225,969 
329,843 

34.730 
39,497 
43/940 


47,746 
54,415 


1 estimated by the National Science Foundation. 


National Science Foundation, National Patterns of Science and Technology Resources, 1986 
Supt. of Documents, U.S. Govenment Printing Office 1986). 


(Washington, DC.: 


SOURCE: National Science Foundation. 
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Table 8-25. Funds for basic research, applied research, and development by industry and size of company: 


[Dollars in willions) 


Iadustry and size of company 


SIC code 


Total 


Total. coccccccccoccccccsecccucccoceescceesess 
Distribution by industry 


Foed and kiadred PTOSUCESe ccccccccececcecececescess 
Textiles and Spparel. cccccccccccccccccscecceseccess 
Lumber, wood products, and furnitures cccccccccscscs 
Paper and allied productS.ccccccccccscceresecsesses 
Chemicals and allied productSecccccccccescccesseves 


Industrial chemicals.ccccccccccscecessccesesesese 
Drugs and medicines. cccccccccccescccceccceseesses 
Other chemi calssscccccccesccvvcsescscseeccesesess 


Petroleum refining and related industries.cccscsccs 
Rubber products. cccccccecccccccccccseseceseseceeses 
Stone, cley, and glass PTOPUCE Se ccccccccccccessvese 
Primary MOT ElSccccccccccccccesecececessesesesescese 


Ferrous metals and productSecccccceccccccsesccces 
Nonferrous metals and productSeccccccccccevececes 


Fabricated metal PTOGUCESs ceccccccccccccecesesesses 


Machinery ceccccccccccececccccecessseseseseceseseses 


Office, computing, and eccounting machines..«.««+ 
Other sachinery, except electrical. ccocccsecccoss 


Electrical SQUIPMON . cccccccecccseseseseesecesesees 


Radice and TV receiving equipment.cscecccecccscces 
Comm nication SQUIPMONE c cccccccccceccesesscesseee 
Electronic COMPONENES.cccccccessscececseesesesese 
Other electrical equipment. cccccscccccosecscseses 


Motor vehicles and sotor vehicles equipment..«.«++++ 
Other transportation equipments ccccccccccccesecsese 
Aircraft and miasiles.csccocccececserscccseecessese 
Professional and scientific instruments. .ecceceeces 


Scientific and mechanical seasuring instruments... 
Optical, surgical, photographic, and other 


LMBCTUMONE Se cocccccccccccceeserereuseseseseeeeese 


Other manufacturing Indust ries.sccocccccesecscseceee 
Nonmanufacturing industries. cccccccccccesceccessese 


Distribution by size of company 
(based on number of employees) 


Less then 1 000, cevccccccceccceccsccecccesseesecess 
1,000 to © WW. ccccccvcccccessccccccesccescseosuces 
5,000 to -M oo PPITTITITITINITITITITIT TTT TTT TTT 
10,000 te ri... PIPTTTITITITITITIITI Titi TTT Titi 


25,000 OF BOTRs cccceceseseeeeeeeeseeeseeeeeeeeeeeee 


20 
22,23 
24,25 

26 

28 


281-82, 286 
283 

284-85, 287-89 
29 

0 

32 

33 


331-32, 3398-99 
333-36 


34 
35 


357 
351-56, 358-59 


371 

373-75, 379 
372,376 

38 

381-82 
383-67 
21,27,31,39 


739,807,891 


{ 07-17, 41-67,737, 


392 
1,359 

981 
3,519 
7,253 


$71,137 


() 
(4) 


15,122 


@) 
7,715 
2,441 

() 
6,090 

() 

16,076 
4,910 


(4) 
(4) 


(4) 
2,633 


3,557 
4,395 
3,175 

10, 332 

49,678 


677 


1,732 
1,346 
3,237 
7,228 


‘not separate’y available but included in toetel. 


SOURCE: National Sctence Foundation. 


See general notes. 


Table 8-26. Funds for basic research, applied reseai.*, and development by industry, source of funds, and selected company size-groups: 1984 
[Dollars in millions] 
Federal Company 
a | T 
Basic| Applied | Develop- Basic | Applied| Develop- 
kadestey end cise of copay SIC code Total | research| research ment Total | research | research ment 
— ——- -- —- -_——— - 

Total. coccccccccccccesceecececesccesccesescos eeeer eee eee eee eeeee $23,072 $545 $4,063 $18,465 $48,065 $1,958 $10,157 $35,950 

| j ; 

Distribution by industry 

Food and kindred PTOGUCEScccceccccsccccesecescesese 20 () 0 0 a) 8M 55 43) a) 

Textiles and SPPATE le ccccccccescsccscescesesesesese 22,23 @) ! 0! 0 (4) | 139 (') q!) i 101 

Lumber, wood products, and furnitures cccccccsceseces 24,25 0) 0 0 0} 181 (4) «)) | 150 

Paper and allied PTOGUCE Sc cocccccesscesessssesesese 26 a) 0 (i) q') | 782 qc) «) q) 

Chemi-al< and allied PTORGUCE Sc ccccccsccssecesescecs 28 222 (1)| cy) 119) 7,802 673 2,900 | 4,229 
Industrial chemicalscccccccccessccccseseceseseese 281-82, 280 213 (1)) (4) | 118 | 3,3 339 | 1, 346 | 1,650 
brugs and MedicineSccccccccccssssceseceseessceecs 283 ct) 0 (1) | 0 | 3,401 (1) | qc) (4) 
Other chemical Seccccccccccccccsecsesesecsesseseses 284-65, 287-89 q’) "| (4) 1 1,066 (')) ()) 755 

Petroleum refiaing and related industries...ccseess 29 q) 0) q')) (4) 2,177 (| 931 () 

Rubber PTOGUCE Sc ccceeeceeeereeeeseseeeeeeeseseeeeee 30 q) 0) «') (4) | (ty! «) 670 

Stone, clay, and glass PTOGUCESeccccccececcessseees 32 «) «) 0! () 508 52) «') cy 

Primary Mt AlSccccccccssccescesessseseseesesssesese 33 355 (1) (1) | 350 LB] 60 | 210) 469 

j | i 
Ferrous metals and PTOGUCESs ccccsscccsecesccesese 331-32, 3398-99 () cy) rly | @) 390 (1) | q) 249 
Nonferrous metals and productS.cocceccceveseseces 333-% (4) | 0 (>) (') Me (1) (4) 220 

Fabricated metal PTODUCESccccccceccceceseseeseseeee $e 61 { i?) sl 45 695 4 167 $21 

Machinery ccccccccccccsccccesecesesessseessseeseeese 35 1,215 | 2 =i 808 6,455 149 | 951 7,3% 
Office, computing, and accounting machiness.ceess | 357 (4) | (4) qc) 693 6,176 cl); (ly $5,449 
Other machinery, except elatntettncreceserecccce| 351-36, 358-59 q) () (ty) 11S | 2,279 (1) (4) 1,907 

} 

Electrical C$QUIPMENE . cccccccccccccesccsececoceseoes | 36 5,965 rs| 786 | 5,106 9,157 373 | 1,733 7,068 
Radio and TV Teceiving equipMentcccccevcecscesess 365 () | 0} q)) ' ql) aye (ly! (*) (') 
Commi nication SQUIPMON cccccccccceceseesesreseese 366 3,124 (1)) ()) 2,606 4,591 «) qi) 3,993 
Electronic COMPOMEN Se secceseeeeeeseeeeeereseseee %? 452 (1)! (') (4) 1,989 (')} 993 (ty 
Other electrical SQUIPMENE « ccccccecccccceseesesee 361-64, 369 a5) 4) (1) 1,705 2,103 (') j { 1) 5a 

| j 

Motor vehicles and motor vehicles equipment.....++. 371 677 ay] (') (1) 5,413 chy} ty (') 

Other CLANSPOTC ation equipMENtcccccccceceseesessees 373-75,379 cy (1)} 0 (4) 155 (*) (*) (') 

Aircraft and missilesscoccccevscccscsescccsscsecuse 372,376 12,117 (1) (4) 9,897 | 3,960 (1) (*) 2,85 

Professional and scientific instruments.sesess cess 38 660 (1)) (4) (4)} 4,250 (ly ct) 3,577 

' | | | 
Scientific and mechanical measuring instruments... 381-82 (') (ty! (1) (')} 2,014 (4) (*)| 1,612 
Optical, surgical, photographic, and other 
LMSC TUMENESs ccccccccccscsccsseesseeeeseseeeesees 383-67 1) | (*) / (ly) 2,237 (') qt) 1,965 

Other manufacturing UNGUSCTLeSsccccccvcccesscessese 21,27,31,39 q') 0| (*) | (ly 569 cy qt) (') 

07-17,41-67,737, ' , ’ ” 

Nonmanu facturing IMNGUSCT1ESs ccocccseccesecesceeseses { 799,807,891 } 1,224 { )| i (*) 1,409 ( ) 294 (*) 

i | 
Distribution by size of company 
(based on number of employees) 

5,000 CO 9, Ie cccccccccccccesessssessesessessseses 739 35 9 355 2,416 193 977 1,336 

10,000 to 26 WM. coccccccccovescsccccesccesooecceses 2,195 40 291 1,864 8,137 450 2.9% 4,741 

25,000 OT MOTs cee teresa eee ee ree eee se te eeeeteseeee 18,787 Re 2,583 16,120 30,89) 1,027 4,665 25,219 


Not separately available Sut include’ i) cotal. 


SOURCE: 


National Science Foundation. 


See general notes. 


Table 8-27. Funds for basic research by industry and size of company: 1957-58, 1963, 1967, 1972, 1974-77, 1979, 1981, 1983, and 1984 
[Dollars in sillions} 
Indsctry end cise of conpeny sic code | ‘1957 | ‘1958 | 1963 | 1967| 1972] 1976] 1975] 1976] 1977] 1979] 1981) 1983] 1986 
Total. -cccccccccccccecccccccccccccces | coccccccccececcees | $271] $295 | $522 | $629] $593| $699] $730] $819] $911 | $1,158/$1,614 | $2,152] $2,503 
Distribution by industry 
Food and kindred products........<+-+++++ss 20 ‘ 5 12 17 13 . 10 is 17 27 $$ 
Textiles end SPPSTel. cc ccccccccceccceceeees 22,23 i 1 1 2 2 2 (@) (2) @) (@) i (@) (@) 
Lumber, wood products, and furniture....... 24,25 0 0 0 of @i @® 3 5 7 s} 6¢2) @) @) 
Paper and ellied PTOGUCTS. ccc cccccccccceces 2 1 @) 2 4 . 7 5 . o is 32 (2) 6 
Chemicals and allied products...........++- 28 82 92] us2] wee] 26] 288] 294/] 306) 337 366) 539 @) 677 
Industrial chemicals.........sssesseeeses 281-82,286 | (2)| (2)] ws] >] wu] os? 184] 154) 163 197) 335 (2) @) 
Drugs and medicines. .......ssecseee: veeee 283 18 21 33 45 7%} 107] siz] 19] 136 43) «) @) @) 
Other Chemicale.«ccccccccccccccccsceeeses 284-85 , 287-89 6 6 14 “4 is 24 27 32 40 @) 24 (2) 39 
Petroleus refining and related industries... 29 35 + v9 % 22 33 % 4s “8 mi @) @) @) 
Rubber a eeeanenenenanecengseentet 30 | o 6 5 ry ? . i8 3 (2) 38 
Stone, clay, and glass products..........+. 2/ | 6! @® rT) 21 32 38 41 #0} (2) @) @) 
Primary er 33 6 7 ll i3 $ 9 14 16 4 24 46 x 61 
Ferrous metals end products’........+++++ 331-32, 3398-99 5 5 8) @) @] ® ‘ $ 5 2} ««) (2) (2) 
Honferrous metals and products*.......-+- 333-36 | (2) 2 3 4} i @® 10 12 ‘ 12 16 @) @) 
Fabricated metal PTOGUCES. ce wcceveccccccecs ye i i 5 3 7 3 5 2 2 ‘ 8 4 7 
Machinery .scccccccccccceccccceeeseceseseese 35 17 2c 25 26 26 28 32 sé $7 +e i128 121 iS! 
Office, computing, end eccounting 
Si trteeesanabeeanensennaneceseses 7) >] CG] G1 ©] @l @® 26 38 al st} () (2) @) 
Other sachinery, except electrical....... 351-56,358-59 | (& | (8) | cO> | co] co] (& (6) 8 16 is} (2) @) (@) 
Electrical OQUIPMONE . ccc cccccccceeececseses % $3 63 133 131 137 143 132 163 161 228 279 433 450 
Radio and TV receiving equipeent......... ws} 09] C)O1 CT @l @il Bl @il @l @® @) © (2) @) 
Comm ni cet ion OQUIPMERE «ccc cccccccesecece 366 % 43 110 112 { 108 116 109 130 150 195 (2) 30S 303 
Electronic COMPOMONES. ccc cceecereseceeeee 37 10 5 o 5 + 7 (2) (@) (2) 
Other electrical equipment. ........+ss0+« 361-64, 369 7 21 233) ] i] @il @il @il ® @! @) (2) @) 
Motor vehicles and motor vehicles equipment 371 } s} (2) 2} (2) 7 10 9 40 8 }2 @) @® (2) (2) 
Other transportation equipment.........++++ 373-75,379 Mi @i @i @i ©} @) «© (2) () 
Aircraft end mleel lee. «ccccccccccccccceeces 372,376 25 26 3? 33 62 $7 54 54 $$ 128 1 2 
Professional and ecientific instruments.... 38 » 10 (*) (*) 17 16 16 23 24 (*) 60 (*) (*) 
Scientific end sechanicel seasuring 
AmetrUment[s....sccccccccccseccceseeseses 381-82 3 2 ij @® 6 5 . 10 12 (*) (?) (7) (’) 
Optical, surgical, photographic, and | 
Other instruments. .....sssececececcccece 383-87 6 | «i © il il 8 12 12 (’) () (2) (?) 
Other manufacturing industries...........++ 21,27,31,39 13 . 3 5 5 6) 1 @i ® 42 21 (2) (2) 
Nonmanufacturing industrios.......ssseeeeee | 07-78-67 732 } >| >] wl sz] wl wil 2s] 22] « sy} 2) ] 2) (2) 
Distribution by size of company 
(based on number of employees) 
Seem Gime 00D... cccnscesoneenoosoqoeenens fH cecceeccceecceccon | GEL Gt & 56 % % $7 68 7s 98) 153 262 447 
1,000 to 6 WD. cccccccccccccccvesccccsseses eeeee eee eee eeeeeee 24 32 31 45 45 47 Bry $2 54 69 i7¢ 267 315 
5,000 to DO WD ccccccccccccesccccccscccceces eeee eee eee eeeeeeee $0 58 he 103 118 125 iss i18 120 i3s 
10,000 te (LA), PPP eeETCTTTTTETT TTT Terrie eeeeee ee eee eeeeeee 218 240 439 jer { 90 102 96 138 168 211 229 402 490 
25,000 or | ig PRETTIELELELILIELIELILIELILLLLILL eeee eee eeeeeeeeeee Ye 426 440 443 489 622 935 1,101 1,413 


lpetinsted by the National Science Poundet ion. 

Not seperetely available but included in totel. 
Date included in the other manufacturing industries group. 
SiC codes 3396 and 3399 included in the nonferrous setels and products group 


Date not tebulated at thie lewel prior to 1972. 
pDete not tebuleted at this level prior to 1975. 
Included in the other electrical equipment group. 


SOURCE: National Science Foundation. 


See general notes. 
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for 1957-65. 


Table 8-28. 


&6D-perforuing companies with |,000 or gore employees conducting basic research by industry: 


Compenies with total e=ployeest of-- 


Industry and size of coapeny 1,000 or more 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 55,000 or more 
Basic Basic Besic Besic Basic 
SIC code RAD | research RAD | research RSD | research RAD | research RAD | research 
Wetal. ccccccccccccocceccccocccoccsococosocooocs | cvcccccccoccocoocs | 3,878 228 775 3 18s oe 191 65 127 bd 
Pood and kindred product's. «..<<cccccccccececcsccecees 20 ” 7 “9 4 23 b i7 b | 10 . 
Textiles and apparel. «..<<<<ccccccccccceneceeeeeeeees 22,23 62 4 Se 0 12 3 il i 3 0 
Lasber, wood products, end furniture. «....sccccccccees 24,25 45 2 32 i 6 0 5 i 2 0 
Paper and allied products. «...scccccccccceccceeceeees 26 $i 10 2 4 + 0 il & 5 2 
Chemicals and allied products. ««««sccccccccsececcseee 28 107 ae 60 16 12 ‘ 24 4 il 4 
Industrial chemicals... .«.cccccccccccccccsceeeceees 281-62,286 32 is 13 > | 7 5 s z 7? e 
Drugs and medicines... cccccccccscesseseeeceees 283 Nu 20 4 t 2 2 12 10 3 2 
Other chemicals......cccccccccccccccecccceseeeseees 264-65 ,287-89 as 6 33 5 3 i 7 2 H 0 
Petrolew: refining and relat<:d industries......«+««++ 29 zi il 5 I 2 0 | . s 6 
Rubber Product$6....scccccccces \ceeeeceeeeseeseeeeeees » uM 6 27 i 7 2 4 2 3 5 
Stone, clay, end glass products. «««sccccccccccsseceee 32 uM il is i e 2 + t 2 2 
Primary MOCElS...ccccccccccceereneceeeeeeeeeeeeeeeees 33 7s is 47 6 10 3 il 6 7? 5 
Ferrous @etales and product 6. «cnc cccccseccccceeseeee 331-32, 3398-99 $i il 32 ‘ 7 2 6 3 6 2 
Nonferrous metals and products... «.scecccccccsccees 333-% 24 7 is 2 3 i b | 3 i 1 
Pabricated metal product®. «..sccccccccccccccecssecece Me o8 7? 4? 3 13 2 1 5 i 
Machiee#ly.occcccccccccccccesesesceceeseseseseseessess 3$ 169 i? 1° 13 i7 0 21 5 i2 | 
Office, computing, end eccownting machines.......«++ 337 40 3 27 2 2 0 . 0 7 i 
Other machinery, except electrical. ..«ssccccsceceee 351-56, 358-59 iz i 92 il is 0 7 5 5 0 
Electrical OQUIPMONE . «ccc cc cccceeeeeeeeeeeseeeeseeees Mw 144 23 ee 6 20 2 is 6 16 s 
Radio end TV receiving SQULPMONE . «cc cccccccceeseeee 5S il 2 o i i 0 2 i 2 0 
Communication OQUIPMONE « ccc cece ce eereeeeeeseeeeeoes tae 32 5 16 0 © 0 6 2 6 3 
Electronic COMPOMERE Ss cece cece eee ereseseeeeeeeees %) 35 ia 22 i 5 i . s | . ; 3 
Other electrical equipment. ....cccccccsccscccseeees 361-64 , 369 oe 6 45 . 10 1 ? 0 4) 3 
Motor vehicles and sotor vehicles equipment.......«+« 71 35 6 19 0 5 0 . ’ 5 3 
Other transportation equipment. .««..csccccccccscecees 373-75,379 ia 5 10 i i i 1 0 2 i 
Aircraft and mies les. ....cccccccscccccceececeesecese 372,376 uM i3 li 2 2 0 6 2 12 9 
Professional and scientific imetruments......seescse6 at) Se % 3S . 7 3 . 0 + 2 
Scientific and sechanical seasuring instrupents.... 3i-62 29 s 21 3 3 i 2 0 1 1 
Optical, surgical, photographic, and ether 
ns yay-87 23 - 14 1 . 2 w 0 3 1 
Other manufacturing imGeet CLOG. «ccc ccc ceceeeeeeeeeese 21,27,31,99 7 a 6 5 i! i 10 3 ? i 
07-17 ,41-67,737, 
Nonmenufacturing Indust ries. ~...sccccccsssccccsseeeee 739,807 ,891 iss is 5 “ 26 2 22 12 i 


‘pete not available for companies with lees then 1,900 employees. 


SOURCE: National Science Foundation. 
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Table 8-29. Expenditures for energy research ond development by selected industry: 1972 and 1974-85 
[Dollars in sillicns! 
Pro- 
Indust ry SIC code jected 
1972 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1985 
ee $750 | $1,399! $1,776) $2,673) $2,573] $2,965) $3,663/ $4,162] $4,216) $4,287 | $4,996! $4,519 $4,393 
Pood and kindred prodects.........<s0ssseccnesceees 20 «) q) @) @) @) a) «ty $s «cy he) c) 
Textiles end GOGO. coccccccccccccosceseccosoesece 22,23 0 0 0 1 ca) a) a) cy qt) a) a) ay 
Lauber, wood products, and furnitere.........<.<<<+ 24,25 qt) 62) a) cy «) @) «) 3 ‘ ‘6 ‘ ? 
Peper ene allied SOERESESc cocccccccccccccoccececcces 26 a) a) a) «) 1 2 3 5 2 2 2 5 
Chemicals and allied products.........<.ccscccccees 2 $2 7 102 121 148 157 220 237 312 yee M3 198 
Industrial chemicals. ......sesssseccccccecccccecs 281-62, 286 a? ro) 100 «') oo) a) a) 26 3es 36 332 186 
Drugs end mpihatasicccccccccccccoesceccoccoccoese 283 qt) ay a) q) ay ql) «ay a) a) cy a) a) 
Other chemicals.....scccccecesecceceeseseceeceecs 284-85 287-89 a) q) @) «) a) a) a) qty q)y «) «) «) 
Petroleum refining and related industries.......... 29 285 371 “05 440 $s oes 776 B45 1,067 t,356 ._ 37% 1,478 
Rubber ee w ay qc) a) ay 10 12 12 is 17 16 22 22 
Stone, clay, and glass products.......<ssceccceeeas 32 c) a) a) ‘ ‘ ? 17 21 26 17 ? 4 
Prisery GC ONSec cccccccccccccosceooeccososceooococos 33 10 22 2 33 $1 as 72 8 80 100 $3 101 
Ferrous metals end products. ........++s«sseeesee 331-32, 3398-99 «) «@) «) 12 19 rT) 19 20 20 22 % 38 
Nonferrous metals and products. ......0s<ssesseee 333-% a) a) 4) 21 32 33 “8 Se 39 79 5? °3 
Pebricated metal products......sccccccceees seeces Me «) cy @) «ty a) dy q) «4 c*) 60 ue u 
MaChEOSTy< cc ccccsccccccecccccccescoesooccoecoooeocs 35 8 16 23 49 61 80 83 108 127 192 ive 237 
Office, competiag, and accounting machines....... 387 «) cy ee) ay ro) ) a) 13 17 6 20 a) vy 
Other gechinery, except electrical. ......««s«sss« 351-56, 358-59 «) «) (4) (y cy «'y 70 % 123 172 12 208 
Electrice! Ce Se uM 194 yee ehe ses 650 7 ea) 1) 908 Ree are 832 
Radic and TV receiving equipment..........sssess %S ° 0 0 0 0 0 0 3 ee) s 0 0 
Communication equipment. .......sscscssecsceeceees oo «') q) a) a) @) (ty a) as) as) 16! 155 i” 
ELECErOmic COMPONENTES. «66s ncccccccrccececececcece %? c) qty (') «ly 5 b 13 12 1s is 17 7 
Other electrical equipment. ......ccsscccencceeees 361-64, 369 a) @) «) (ly a3) «) tty as) cy 68! 707 0? 
Motor vehicles and motor vehicles equipsent........ 71 «) «) () «') a3) «) «ty «y «) cy a) (') 
Other transportation equipment. .........ssssseseees 373-75,379 a) «) qy «) (y «y «) qt) «cy 2 3 3 
Aircreft end MISO 1ORs coc ccccccccccceeeceescececeee 372,376 65 142 iM 110 165 283 372 aet 412 yao 377 are 
Professional and scientific inetruments............ uw 12 rT 4 10 17 27 28 4s $3 7s &e 100 
Scientific and mechanical measuring instruments. . 381,82 «') a «ty a) 12 i9 2 60 ad) 73 a) 42) 
Optical, curgical, phetographic, end other 
ee I 383-87 «) «) a) a) 5 ) ‘ $ q) q) «) (') 
Other senufecturing industries... ....ssssssececnces 21,27,31,39 «') (4) (ty (') . ? 7 19 ay 12 17 3 
07-17 ,41-67,737, 
Nonmanufacturing indwetries, .......ssscesescceccees 7 739,803 ,991 7 100 oF 107 8s 220 324 333 37% 385 yor m4 
‘not seperately available but included in totel. See general notes. 
SOURCE: Mational Science Foundat loa. 
Table 8-30. Compeny funds for energy research and development by selected indvetry: 1974-84 
[Dollere in aflitons) 
Indust ry SIC code 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1ona 
WEL se cccvcccccccccccccscccceccococceccccccs See eee eee eeee $657 $1,152 $1,319 $1,632 $1,7% $2,200 $2,599 $2,680 $2,798 $2,877 $3,011 
Chemicals and aliied producte.........sscsccccces 28 «') «ty (4) (') «') «) q) 149 77 166 16? 
Petrolew: refining end releted industries........ 29 «') () (ty ang 3 623 699 957) 1,091 1,207] 1,267 
Rlectrical De Se “ of 115 122 165 13? 21° 208 203 ivi 180 1% 
Aircraft and GLOOL LES... scccccccccccccccccceccees 372,376 «') «ty «') 7 68 113 163 12 ae «) 133 
All othe canufecturing industries. .......ccccces | ccccscccccceeeeeee cy «) (ty i) a) «) C1) ] 1,053!) 1,202 c')] 1,082 
Mommanufecturing industries..........ccccceseeece ate ey “s ” rr "% 82 141 ise 196 169 151 196 


WOTE: Dete not evalleble for 1972. 


‘not separately available but incleded in total. See general notes. 
Metional Science Poundet ion. 
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Table B-31. Federal funds for energy research and development by selected industry: 1974-84 
[Dollars in agillions] 
Industry SIC code 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 
Oe eneeabosaneesewonn $482 $622 $754 $941 | $1,169 | $1,413 | $1,563 | $1,536 | $1,489} $1,519 | $1,508 
Chemicals and allied products........secceesccees 28 c@) (1) (*) () (4) (ty () 163 169 179 22 
Petroleum refining and related industries........ 29 (2) (2) (2) 67 118 153 146 109 66 65 72 
Electrical equipment...... ecccccccevcccccccesvces % 293 349 463 485 $77 626 711 705 694 699 654 
ES Rana ndnnnccussnanengesseteeet 372,376 (2) (2) (*) 108 215 259 283 288 258 as) 439 
All other manufacturing industries......cccccceee | cocccccccccceseces (2) (2) (2) (2) (4) (4) () 91 87 (1) 71 
07-17, 41-67,737, 
Nonmanufacturing industries.....ccccccceececesess 739,807,891 i 52 67 71 110 139 183 179 180 215 215 250 
NOTE: Data not available for 1972. 
snot separately available but included in total. See general notes. 
Less than $0.5 million. 
SOURCE: National Science Foundation. 
Table 8-32. Industrial expenditures for energy research and development by primary energy source: 1973-85 (projected) 
[Dollars in millions] 
a 1985 
Primary energy source (pro- 
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984] jected) 
DWOSOhc ccccccccecccccccccoscccccce $1,009 $1,339 $1,774 $2,073 $2,573 $2,965 $3,643 $4,162 $4,216 $4,287 $4,396 $4,519 $4,393 
a 438 516 550 605 757 843 1,063 1,228 1,437 1,491 1.591 1,633 1,717 
Olle sccccccccccccccccccccceccecccsees 297 329 333 381 2449 (1) 2557 () 2772 (1) 2905, as) dy 
as ehabentnenssesneannenseeeentt 51 74 66 68 293 (1) 113 (4) 208 a5) 2255 (ly (1) 
hn 000000000000006s $0000080eoesett i2 18 19 24 2235 (1) 2224 (1) 257 (1) 248 (1) (1) 
in neneaseneenesenasaceessce eeceeee 49 65 109 127 2175 (1) 2313 (1) 383 cy (3) (4) (1) 
Synthetic fossil fuels.........e+ @) 21 50 74 115 ()) 236 (1) 210 (1) (3) (1) as) 
BENE. coccscceoesesoscoocceocesese cl) 5 9 10 ,’9 (1) 27! (1) 2731 () (3) (1) (1) 
Pi meneeeeseesecesssseesece eeeee «) 39 50 43 51 (1) 76 ()) 142 (1) (3) (1) (') 
Other fossil fuels..........ssseeeees 29 30 23 5 25 (1) 256 (1) 217 Cy (3) (ly (ly 
te, 0.504000000604606000000600000008 501 601 700 799 926 995 1,037 1,056 1,037 1,078 1,131 1,133 1,109 
Fission. ........ ssnsasaniosneoeabeses 476 567 659 | 741 2844 () 7913 (1) 7866 (1) 2984 () (ty 
Ras ecceeeocennesessnceesseesseese 25 34 41 58 282 (1) 124 (1) 171 (1) 147 (1) ('y 
Total geothermal, solar, conservation, 

Se GNEERs 6050000000000000000000 3 146 460 584 775 (1) 1,156 (1) 77% (1) 1,441 1,376 1,204 
Gecthereah.<cccccccccccccccccscccces 1 2 6 13 24 (1) 7149 (ly 7 (ly (3) (1) () 
is saenescennnensncncenssooseeeees 2 ? 19 43 2, 64 (1) 332! (1) 7298 (1) (3) (ly (1) 
Conservation and utilization........- (') 137 435 528 3087 (1) 7086 (1) 3405 (ty (3) (1) (1) 

All other energy.....sssccecesecscesees 67 16 64 85 115 (4) 387 (ty 968 (ly 233 77 %63 


toate not collected. 


Detailed data for 1977, 1979, 1981, and 1983 were estimated based upon (a) data actually reported in those years, (b) revised 


reported on the 1978, 1980, 1982, and 1984 survey forms, and (c) adjustments due to new sample in 1981. 
3Wot separately available, but included in total. 


SOURCE: National Science Foundation. 


See general notes. 
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date 


~or those years which were 


Table 5-33. Company funds for energy research and development by primary energy source: 1974-84 
[Dollers in sillions’ 
Primary energy source 1972 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 
ee eer aaa @) $857 | $1,152] $1,316 | $1,632} $1,796] $2,230] $2,599] $2,680 | $2,798] $2,877 $3,011 
Fossil fuels.....<cccccccccccccececees Cy 2503 2507 2523 644 678 788 993 1,257 1,36! 1,473 1,533 
ee eaten einen Q) 2326 2327 2369 3436 a5) 3529 Cd) 3746 @) Q)y @) 
isin eeeeeneeeiiemnennennaeheade @) (*) (4) 52 3°73 @) 3109 @) 3°) C) @) 3) 
i ccmeninnttiniietetnneamiienaminnned a5) 4) (*) (4) *) a) 3) () oe) @) @) @) 
Gueh cocccocoseoooeoscesesooooosoosese a) So 77 80 3 8 a) 130 cy 7 a) a) @) 
Synthetic fossil fuels...........++ @) roo) (4) 48 64 a) 3g4 @) 132 () Q) Q) 
i cenadueenanemiennsnensanenes @) (4) (4) 7 33 @) >! Q) 324 @) a) 5) 
i siceenieenananemenennnnenetnee a) 33 3 25 29 q) 45 @) 3a9 @) (@) @) 
Other fossil fuels.......s<.scseess @) (4) (4) (*) 3(4) a5) 3¢4) () 3¢4) a5) a) () 
en a) 157 160 198 217 217 169 159 126 La) 91 103 
et Q) 2146 156 194 3211 45) 3167 ras) $70 a5) 372 a5) 
DEER, 000000000000000000000000000008 a) ll & & @) 2 43) 56 cy 19 qd) 
Totel geothermusl, soler, conservation, 
and utilization. .....cscccccecsceccses a) (4) (4) $33 387 a3) 1,054 @) 573 @) 1,161 1,100 
ee Q) (4) (4) 5 3 a) 3122 Q) , 40 Q) d) Q) 
ll incieaeeeieeneteeeennnnncens a) Se) Roe) 217 3,22 «4 325! @) 319 ()) 42) @) 
Conservation and utilizstion......... @) 129 425 Sul 656 a) 308! @) 334 @) qd) a3) 
All other energy... ...-sceccccccsescees a) 62 46 62 383 «) 219 () 3726 «4 152 275 
pData not collected. 
jRevised by the National Science Foundation. 
Detailed data for 1977, 1979, 1981, and 1983 were estimated besed upon (a) date actually reported in those years, (b) revised dete for those years which 
Teported on the 1978, 1980, 1982, and 1984 survey forms, and (c) sdjusteents due to new sample in 1981. 
seperately available tut included in total. See general notes. 
SOURCE: WNational Science Foundation. 
Table 8-34. Federal funds for energy research and development by primary energy source: 1974-84 
[Dollere in aillions) 
Primary energy source 1972 1974 1975 1976 1977 1978 1979 1960 1981 1982 1983 1984 
BOCA. cocccccccccccescccesceseces a) $482 $622 $757 $941 $1,169 $1,413 $1,563 $1,536 $1,489 $1,519 $1,508 
Fossil GamhOc 0000000000000 0e0eeeesece cd) 13 25 2a? i113 165 275 235 180 130 118 100 
GE he 000000000000000000000000006 000008 qc) 4 t 12 313 qd) 39 cy , 26 qd) (*) a5) 
GaBc 0006060000000 600 CCC CCDC CCCOSCCS a) (4) (4) 16 3 20 cy a Me (1) 3°.) q)) 10 a) 
SHALES. cc cccccccccsecvecesseeseeeseeee cy) (4) (4) (*) (*) (') 3) (4) 3) qd) 3; (ly 
Gin 0000000000000eeesecsoccecceesccs q') + 32 4? 17 () 5183 () 139 a) 77 q) 
Synthetic fossil fuels.........0++« q) (*) (4) 26 351 (*) 1$2 (1) 8 (4) (4) (4) 
MIMING. 0 oecccccercccscssescceeceess @) (*) (*) 3 Ps (1) ,° (1) 2? (") (*) (1) 
Gee cocccccccececooeoesecoosoocce q) 6 16 18 22 (4) uN (4) “$3 (4) (4) (4) 
Other fesetl fucke......cssccccsceees q) (4) (4) (*) 3(4) (1) 3(4) (1) 3c ay a) 416 (4) 
MuCl@Ohs ccccccccccccccsstecceseseceseee a) Pry) 540 601 709 778 ROP 906 911 ore 1,040 1,030 
TE q) 421 503 $47 3633 (1) 3746 (ly 796 ('y 3912 (ly 
Publ 0 000 00000000000000000600 000008 @) 23 37 S54 376 a) 122 qty 115 q)y 1278 a) 
Totel geothermal, soler, conservation, 
and utilization... .sscssssecceeees «) (4) (4) 51 88 (') 102 (1) 201 ('y 280 276 
eR cy (4) (4) . 315 Cy 327 (4) 331 (ly (4) (ly 
BORBPe 0006006000000600000000000000008 a) (4) (4) 26 3°? (') 70 (4) had (’y as) 
Conservation and utilizetion......... q) . 10 17 ! (') ; 35 cy 3.7! (ly (ly 
All other ONOTEY cece cece eeeeeerveeeeene dy) 16 18 23 32 q') 168 ('y 26s (ly $i 102 


pDate not collected. 


yRevieed by the National Science Foundation. 
Deteiled date for 1977, 1979, 1981, and 1983 were estiaated based upon (a) data actually reported in those years, (6) revieed 
reported on the 1978, 1980, 1982, end 1984 survey forms, and (c) adjustments due to new sample in 1981. 


seperately available but included in totel. 


Nationel Science Foundation. 


SOURCE : 


See general notes. 


date for those yeers hich 


Table 5-35. 


[Dollars in millions) 


Expenditures for pollution abatement research and development by industry: 


1974-85 (projected) 


1985 
industry SIC code (pro- 
1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984] jected) 
ne eccecceee | cccccccccccceceeee | $657] $647] $754] $901 | $1,065 | $1,249 | $1,202 () (4) () (1) (4) 
Food and kindred productS....scescecscescececeesoes 20 3 3 3 3 2 2 3 1 i 9 0 1 
Textiles and apparel. ....---+eccecceseseereceecees 22,23 (?) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) 
Lumber, wood products, and furmiture....cccceecees 24,25 5 ~ ~ 5 3 3 ~ 5 4 3 3 3 
Paper and allied products......+<scscescececeesess 26 4 5 6 6 ~ () () (2) . 5 6 5 
Chemicals and allied productS..ccccccccccscccecess 28 61 71 72 82 79 146 178 186 191 164 157 175 
Industrial chemicals. «..ccccccceccecececeseceses 281-82,286 38 $7 128 157 165 172 142 138 157 
Drugs and medicines... ...cececesssccsccsecees ees 283 (*) (*) (*) (*) (*) 4 4 5 5 7 4 i 
F< TASS SELES 284-85, 287-89 (2) (2) (2) (2) (2) 13 16 1S 14 16 15 16 
Petroleum refining and related industries........«. 29 61 65 58 60 71 80 95 92 97 82 89 98 
i sin otnenesnameeeegaseeseresenenteest 30 0 2 2 2 3 3 3 (2) 2 1 1 1 
Stone, clay, and glass product6...+.scccecsceecees 32 7 5 ~ 6 7 9 ll 9 7 9 10 ll 
Primary metals....«sseeeees TTTTITITITIVITT TTT TTT 33 13 24 31 29 25 29 30 24 22 21 21 21 
Ferrous metals and product'S....cscsssecescsceees 331-32, 3398-99 ll 17 19 i8 13 14 14 16 13 10 13 13 
Nonferrous metals and productS....-secccsseseeee 333-36 7? 12 12 12 1S iS 9 9 11 8 8 
Fabricated metal products. ....sccccesceuseceecees 34 @) (2) (2) (2) (2) 6 7 3 tl 7 14 18 
Machiaeryecccccccccesccccccccccccccccccccoesecceces 35 25 23 29 32 38 31 30 34 3 29 29 30 
Office, computing, and accounting machines...... 357 0 0 0 0 0 0 1 0 0 1 0 0 
Other machinery, except electrical. ....scceeeees 351-56, 358-59 25 23 29 31 37 30 29 4 30 28 29 30 
Electrical equipment... .sccccccccscccsscseceseeees 36 16 19 18 20 19 34 39 39 31 29 43 49 
Radio and TV receiving equipment.....scecceeeees 365 0 0 0 0 0 0 0 0 0 0 0 0 
Communication equipment.....sccccceseceseseeeens 366 @) (2) 5 6 6 5 6 (2) (2) (2) (2) (2) 
Electronic Components...+.ssccseesesseneeeceeees 367 (2) (?) (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) 
Other electrical equipment......sssecocsceseesees 361-64 , 369 (?) (2) (2) (2) (2) (2) (2) (?) 23 37 41 
Motor vehicles and motor vehicles equipment....... 371 384 347 413 487 593 (2) (2) (2) (2) (2 (2) (2) 
Other transportation equipment. .....sccecseesecees 373-75,379 (2) (*) (2) (2) (2) 0 (2) 0 0 (2) (*) (2) 
Aircraft and missiles. ......-ccccccccceccesececees 372,376 38 36 48 57 64 64 38 30 (2) (2) (2) 74 
Professional and scientific instruments.......+++++ 38 (*) (*) (2) 3 4 3 (2) (2) (2) 2 1 
Scientific and mechanical measuring instruments. 381,82 (2) (2) (2) (2) (2) (2) (2) (2) (2) i 1 1 
Optical, surgical, photographic, and other 
UMBC TUMENES. oo ccccecscccccccecessesccseseeseess 383-87 (2) (2) (?) (?) (2) (2) (2) (2) (2) 2 1 1 
Other manufacturing industries.........sseceseeees 21,27,31,39 2 i 2 3 3 2 3 (2) (2) 2 5 ? 
Monmansfacturing industries........cscesscssccscee Uf 07717 268-O7,737, 29 3 55 61 102] 104 19 7 65] 125 114 123 


{ 


739,807 ,691 


‘pate not available due to high rate of imputation or because of disclosure policy. 


Not seperately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 
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Table B-37. Federal funds for pollution abatement research and development by selected industry: 


{Dollars in sillions} 


1974-84 


Industry SIC code 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

BaSahe cococcesccccesvcececoceseccccooosooocs I coccovcoceoooooecs $51 $41 $51 $57 C) $98 $107 $129 $122 $176 $182 
Chemicals and allied products... cesesscceeccseces 28 (2) (2) 15 20 (4) % 48 58 68 66 49 
Petroleum refining and related industries........ 29 2 1 4 6 (4) (2) 2 0 0 0 1 
Electrical equipment.....csccccccccccccccsceseces % (2) (2) 7 & (1) 17 20 20 12 5 ~ 
Aircraft and missiles.......sscccccececcccccceces 372,376 21 7 il 8 (') (2) 12 10 (2) (2) (2) 
All other manufacturing industries.....csccccscee | cocccesececseccess (2) (2) 12 8 (1) (2) 6 3 (2) (2) (2) 

07-17 ,41-67 ,737, 2 2 l 
Nonmanufacturing industries......secccccccscseses 739,807,891 } (+) (+) 2 7 (*) 15 16 38 26 74 67 


‘pata mot available for 1978. 
Not separately available but included in total. 


SOURCE: National Science Foundation. 


See general notes. 


Table 5-36. Company funds for pollution ebatement research and development by selected industry: 1974-84 


[Dollars in millions) 


Industry SIC code 1974} 1975) 1976) 1977) 1978] 1979] 1980) 1981] 1982) 1983| 1986 

Total. .ccuccccccccccccccccccecccccccceccces | cecceccccecccccess | $606) $606] $708) $861 (1) | $1,139 | $1,095 (2) (2) «@) (2) 
Chemicals and allied products......-sssseceseeees 28 eo) @) 57 64 () 113 130 128 123 98 108 
Petroleum refining and related industries........ 29 ;? 39 82 «@) @) 93 92 97 82 88 
Electrical equipment.....ccccccccccccececcecsseces 36 (?) (7) ll il @) 17 ig 19 19 24 35 
Aircraft end mise lL lLeS. cc cccccccccccccccececececes 372,376 13 37 ag q)) QG) 26 20 22 17 24 
@) @) 494 $73 @) (3) 70S @) «@) @) @) 


07-17 ,41-67 ,737, 
Nonmanufacturing industries... ..scsccccccccsecees 739,807,891 


All other manufacturing industries. ..csccccccceene seeteeereeeeeeeeeee } 


loss not available for 1978. 
3Dete not available due to high rate of imputation or because of disclosure policy. 
Not seperately available but included in total. See general notes. 


SOURCE: National Science Foundation. 
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Table B-38. Full-time-equivalent number of R&D scientists and engineers by industry and size of company: 1957-58, 1963-64, 1967-68, and 1974-85 


[In thousands] 


January 
Industry and size of company SIC code 
1957 1958 1963 1964 1967 1968 1974 1975 1976 1977 1978 1979 1980 198! 1982 1983 19R4 1985 
Fatal ccccccccccccccccccccccceccccccoceccceseses | cecccceceesescooes 229.4 234.8 327.3 340.2 367.2 376.7 360.0 363.3 364.4 382.8 404.4 423.9 450.6 487.8 509.8 $22.1 544.5 570.3 
Distribution by industry 
Food and kindred product's....-sccccccsceccsceececsess 20 3.8 4.8 5.1 FY 6.1 6.3 6.4 6.8 6.9 6.9 6.9 7.4 7.2 7.4 7.4 7.8 7.6 ql) 
Textiles and apparel...cccccccccccccccsccccceesessees 22,23 mY 8 1.0 1.2 1.9 2.5 1.8 1.8 1.8 1.7 1.8 1.8 c') 2.0 1.9 2.0 2.0 2.0 
Lumber, wood products, and furniture........++-.-s+- 24,25 8 8 5 5 5 -5 2.1 2.3 2.1 2.1 2.0 1.8 1.7 1.6 c') 1.8 (ly (1) 
Paper and allied product. ...sccccccccccecceceesscees 26 1.5 1.7 2.5 3.8 4.7 4.8 4.9 5.0 5.2 6.3 6.5 7.1 7.4 8.0 8.4 8.3 7.9 8.2 
Chemicals and allied productS....cccscecccccsersesecss 28 29.4 31.0 38.3 35.8 36.9 38.9 41.8 45.2 44.4 46.4 48.3 50.0 51.4 54.7 61.6 66.0 67.1 66.9 
Industrial chemicals..........-. PITTTTITITITITITIT TD. 281-82, 286 18.0 18.8 22.9 22.2 21.7 22.3 19.1 1.1 0.1 20.6 3 21.4 20. 21.6 25.9 27.2 26.7 25.1 
Drugs and medicines.....cccccccccccccccccccccecsees 283 4.7 5.1 6.9 6.9 8.7 9.8 14.9 15.6 16.6 17.8 oS 20.8 21.6 23.3 25.6 28.2 (') (*) 
Other chemicals... ccccccccccsccseccccceccesessecees 284-85, 287-89 6.7 7.1 8.5 6.7 6.5 6.8 8.7 -5 7.8 8.0 7.5 7.8 ° Rg 19.1 19.6 10. 10. 
Petroleum refining and related industries........««+. 29 6.9 7.4 8.9 8.1 8.7 9.2 8.2 8.4 8.6 8.9 9.9 19.1 10.8 13.0 15.6 14,7 13.2 13.4 
CE 0c cnnnsekeesebeketetseeeseseceeeneces 30 4.7 4.7 5.8 6.0 5.8 6.1 7.7 8.4 8.6 9.1 7.9 8.1 (') 19.3 8.1 q) (ly (1) 
Stone, clay, and glass products......sssseeecececeees 32 (2) (2) 3.8 3.3 3.3 4.1 4.5 4.5 4.6 4.5 5.1 5.2 5.4 5.6 5.1 5.0 4.6 5.2 
PeheRsy GBEAISe ccccccccccccceccccoccccceccccccecooece 33 5.1 5.2 5.2 5.1 5.9 5.9 6.4 6.3 8.1 8.4 8.1 7.9 8.1 7.9 8.4 8.4 8.5 7.5 
Ferrous metals and a ae 331-32, 3398-99 2.9 3.0 2.9 2.8 3.3 3.1 3.3 3.3 3.9 3.9 4.2 4.3 4.7 4.8 5.2 5.3 5.2 4.4 
Nonferrous metals and products ).......eseeeeeeeeess 333-36 2.2 2.2 2.3 2.3 2.5 2.7 3.1 3.0 4.2 4.5 3.9 3.6 3.4 3.1 3.2 3.1 3.3 3.1 
Fabricated metal productS...ccscccecceccccereceeceses Br} 8.4 8.3 6. 7.0 6.3 5.6 7e3 7.4 6.8 7.1 7.0 6.8 7. 7.8 8.2 «) 12.9 (') 
MachEaREy cccccccccccccccccecccccccoccecccecescooosose 35 24.9 27.4 31.4 27.3 33.6 37.4 51.0 52.8 55.7 55. 57.8 60.2 62.1 69.2 76.0 76.3 75.0 77.5 
Of fice, computing, and accounting machines........- 357 (4) (4) (4) (4) (*) (4) 34.5 %6.1 38.1 37.7 38.9 40.9 41.8 43.7 48.1 49.6 50.3 52.3 
Other machinery, except electrical......sseeeeeeees 351-56, 358-59 (5) (5) (5) (5) (5) (>) (5) (5) (5) (5) 18.9} 19.3} 20.3 25.5 | 27.9] 26.7 24.7 25.2 
Electrical equipment....scccccescccescccecesesecesese 36 42.9 47.9 85.8 89.5 98.6 98.4 82.6 82.6 80.3 84.1 84.4 85.0 94.5 196.9 109.8 119.3 116.1 121.5 
i Radio and TV receiving equipment.........+seeeseees 365 (®) (®) (6) (®) 9 1.0 1.3 1.0 let 9 1.5 2.1 6.0 7.9 7.8 a5) (ly (ly 
Communication equipment... sccccccceccscescccscseees 366 \ 42.9 40.2 37.4 38.0 39.0 40.4 42.4 44.2 45.9 47.3 56.1 56.8 
Electronic Components. ..cscccccccccccccccececsseces 367 9.2 22.3 33.8 “2.8 6.3 e746 9.6 19.6 10.2 13.0 14.2 14.0 18.1 22.8 24.4 24.5 as) 26.5 
Other electrical equipment.....ccesccccccceeseccece 361-64, 369 23.7 25.6 30.7 29.1 31.0 3.0 29.7 30.8 31.6 32.2 29.7 28.5 0.0 32.9 31.7 qc) 27.9 «') 
Motor vehicles and motor vehicles equipment.......++-. 371 i 0 4 27.4 26.0 25.4 28.2 31.9 35.2 38.2 35.1 3.0 29.9 28.6 29.1 
Other transportation equipment.....sececccereccsesecs 373-75,379 3-6 aS. 36.8 23.3 23.2 8.5 1.8 1.9 B, 1.9 1.9 2.0 1.5 1.4 1.2 1.9 (') (') 
Aircraft and missiles....sscccccccceccecceseesseeeees 372,376 58.7 58.6 90.7 101.1 100.4 191.1 70.6 67.5 66.9 72.9 82.0 86.5 85.9 95.2 91.1 95.5 96.5 198.4 
Professional and scientific instruments.........+.+. 38 10.2 11.0 9.4 19.8 13.0 14.1 17.5 17.9 18.8 20.5 23.3 | 27.0 32.8 34.7 4 (ly (ly (') 
Scientific and mechanical measuring instruments.... 381-82 5.8 6.5 3.9 3.8 3.6 3.8 5.6 5.9 6.7 7.2 9.9 11.7 an) 188.4 (ly (ty (1) (ly 
Optical, surgical, photographic, and other 
UMSCTUMENES.. 2c cece cacccccccccesseneeceeeseeseses 383-87 4.4 4.5 5.5 7.0 9.4 10 11.9 12.0 12.1 13.3 14.3 15.3 16.3 16.9 16.1 cl) (1) (') 
Other manufacturing industries.......essceceeccceeeees 21,27,31,39 2.8 2.0 2.2 2.4 3.7 3.7 4.2 4.5 4.6 4.7 4.6 4&8 5.5 6.1 (ly (1) 
Nonmanufacturing industries. ....sccccscecccceceseceee { O7~07 61-67 737, 17.8 19.2 8.2 9.8 14.1 15.1 14.4 14.9 14.6 15.3 15.0 17.1 19.8 22.2 27.1 26.2 9 %.4 
739,807,891 
Distribution by size of company 
(based on number of employees) 
Less Chan 1,000. cccccccccccccccccccnccccccccccccccccs | ceccccccecececcose 44.8 48.8 4.1 32.5 27.4 27.2 28.0 30.1 0.2 31.1 29.5 30.5 34.4 38.0 49.7 42.6 $3.2 $3.2 
1 OOD Co 4, DOD. ccccsccccccccccccccccccccccsccccccccce | cecccccccccceceees 22.4 24.0 35.0 34.5 30.5 29.9 28.8 29.9 29.3 28.9 27.5 0.9 34.8 38.9 42.8 44.6 44.8 47.7 
S.0BD Co 9, DOBccccccccccccccccccscccccccccccccccccccs | cecccccccccccceece 24.0 24.6 26.4 27.4 26.1 28.6 28.7 30.7 29.6 27.2 6.6 29.5 29.7 32.8 
10,,0OO Co 26, DOD. ccccccccccccccccccccscccccccccccccce | ccccccccccececeecs 162.2 | 171.0 | 258.2 |] 273.2 85.3 | 295.0 45.9 47.4 50.6 49.3 52.1 55.6 64.4 71.8 77.0 83.6 82.6 85.1 
25, OOO OF MOTSe cocccccccccecessesescssesesseseesseses | eeseseseseessseees . ° 230.9 228.5 228.2 244.9 266.6 276.2 287.4 311.8 312.7 321.7 3%.2 351.5 
Not separately available but included in total. See general notes. 
Data included in the other manufacturing industries group. . 4 
,sic codes 3398 and 3399 included in the nonferrous metals and products group for January 1957-64. 
Data not tabulated at this level prior to the 1972 survey. 
gdata not tabulated at this level prior to the 1977 survey. 


Included in the other electrical equipment group. 


SOURCE: National Science Foundation. 


Table 8-39. Cost per R&D scientist or engineer by industry and size of company: 1957-5, 1963, 1967, 1972, and 1973-83 
Industry and size of company SIC code 1957 1958 1963 1967 1972 1974 1975 1976 1977 1978 197% 1980 1981 198? 19R3 19R4 
Total ..cccccccccccccccccccccccccccccccceccces | ccccccccceccsceece | $32,700 | $32,800 | $37,800 | $44,100.) $55, 300 | £63, 300 | $66,500 1 $72,200 | $75,800 | SRO, 400 | SRT, 400 | $94,900]5103, 900 | $112,400 1$118,900 | $127,600 
Distribution by industry 
Food and kindred product's. ....-.e-ceccccccecccccees 20 |] 17,200] 16,800] 25,200 | 29,590 | 39,500] 45,200 | 48,900 | 51,409] 609,100] 66,000 | 72,300] 84,900 qty «') c') (!) 
ee 22,23 | 20,000 | 28,900] 26,400 | 25,900 | 32,190] 38,300 | 38,900 | 46,900 | 47,400] 49,400 | 53,200] 57,500 c') qty c)) (!) 
Lumber, wood products, and furniture.........+.++-- 24,25 | 17,500] 13,300] 22,000 | 24,000] 33,700] 38,200 | 40,900 | 51,000] 60,000] 66,300 | 79,400] 89,700 cy (') c) (') 
Paper and allied products. ...cccccccccccccccccccecs 26 | 21,900 | 22,700] 27,000 | 26,900] 38,600 | 47,900] 48,800 | 54,400] 52,000] 56,990 |] 61,400] £4,300 qly 75,000 a) (') 
Chemicals and allied products. ....+-sceccscsecseees 28 | 23,300 | 24,600] 32,600] 39,800] 47,100] 56,300] 60,900 | 66,500] 67,609! 72,800] 79,600] 87,400] 96,600 | 194,406 | 109,600 | 119,800 
Industrial chemicals. ....ccccccccccccsccccceceees 281-82, 286 27,400 | 28,400 34 , 800 43,900 54,000 | 63,500 | 67,500 74,700 79,600 | 84,200 92,800 | 103,400] 118,000 124,300 | 126,600 137,000 
Drugs and medicines. ......<-scccccccccccccecceess 283 | 25,200 | 23,300} 30,200 | 37,100] 46,500] 54,300] 60,900 | 63,400] 59,900] 64,800] 71,400] 79,200 q) (') | 100,700 | 111,200 
GREe Cietatitscccccecceecencoesosceecessossesee 284-85,287-89 | 14,200] 15,300] 27,900] 29,800] 33,400] 45,300] 43,200 | 50,800] 53,800] 61,600] 66,500] 66,500 a) (') q) (') 
Petroleum refining and related industries.......... 29 | 29,500 | 32,600] 35,400] 41,500] 57,100 | 74,900] 81,500 | 87,200 | 97,700 | 106,000 | 120,800 | 130,400 q') q')y a) a) 
Dibee GeuGestRaccocccoceceoootooocoeoeccooeseesece 30 | 22,800 | 18,700] 26,500 | 30,600 | 53,100 | 58,300 | 54,900 | 56,700 | 57,800] 61,600 q') «ly «ty ity 72,200 78,600 
Stone, clay, and glass products.......-sseeeeesenes 32 (2) (2) | 26,000 | 36,800] 43,600 | 48,200 | 51,200 | 57,800 | 59,800] 62,900 | 67,200] 73,800 cy (4) (') (4) 
TUG GeBRGeccccccocecececeoecoececeecooooccoscs 33 | 21,000 | 24,000] 35,700 | 41,000 | 44,700] 55,900 | 61,500 | 61,300] 65,200 | 70,000 | 79,300] 91,000] 107,700 | 119,000 | 132,000 | 136,600 
Ferrous metals and ee 331-32, 3398-99 | 21,700 | 24,600 | 37,400 | 42,200 | 44,200 | 54,800] 59,700 | 65,6 | 70,100] 73,900 | 83,300] 93,300 «ly (') (') () 
Nonferrous metals and products?.........++seesee 333-36 | 20,000 | 23,200 | 33,500 | 41,200 | 44,800] 57,100 | 63,300 | $7,509 , 60,500 | 65,600 | 74,000] 87,700 (ly «ly ci q)) 
Fabricated metal product's. ......csccccceccccccccees 34 |] 16,200 | 18,800] 22,200 | 27,400 | 37,800 | 42,300 | 45,600 | 51,500] 54,800] 55,700 | 62,300] 70,500] 78,000 (') qc) a5) 
Re 35 | 25,600 | 27,500 | 31,000 | 37,400 | 48,000 | 57,500 | 58,990 | 62,800 | 68,600 | 72,600 | 78,900] 89,900] 93,900 | 192,900] 110,900 | 126,800 
Office, computing, and accounting machines....... 357 (4) (4) (4) (4) | 48,500 | 59,600 | 59,800 | 63,409 | 69,300 | 72,300 | 77,700 | 92,700 q) ay (') | 141,400 
Other machinery, except electrical.......ssssees 351-56, 358-59 ) (5) a) (5) (5) (5) (5) 5) (') | 73,300 | 81,400] 84,700 qy qty «) (4) 
Biestetens qualamsate cocccccoccccecoceccooscoeceses 3% | 39,700 | 38,200] 33,000 | 39,300 | 55,400 | 60,700 | 62,700 | 68,600 | 69,900 | 76,800 | 87,200 | 91,100] 95,300] 195,800] 123,200] 127,300 
Radio and TV receiving quipment........sseeeeees 365 (*) (*) (®%) | 47,400 | 26,700 | 44,300 | 47,600 | 52,000 | 96,000 | 72,200 | 80,300 | 93,400 q') (1) | 90,300 99,000 
Communication equipment .....cccccccccccccsececese 36 36.000 34.600 | 31.700 36.200 57,800 | 59,000 | 61,300 | 66,190 | 70,800 | 75,500 | 87,800 | 92,900] 105,500 123,400 | 137,600 136,700 
a Electronic COMPONENTES. ....ccccecscccceces eeeeaee 367 , , , 33,700 | 48,400 | 52,700 | $9,600 | 56,600 | 64,000 | 72,809 | 75,600] 66,700 67,900 «') «i 
“ Other electrical equipment. ........eccecceceeeess 361-64,369 | 42,800 | 41,900 | 35,400 | 45,800 | 59,700 | 67,700 | 68,000 | 74,700 | 74,200 | 85,100 | 94,900 | 98,300 q) (ly a) a) 
Motor vehicles and motor vehicles equipment........ 371 49.400 | 53.800 | 49.400 $4.700 68,100 | 89,500 | 91,100 | 103,700 | 111,700 | 115,600 1 122,960 [135,200] 147,400 162,900 | 185,300] 211,100 
Other transportation equipment. ........seseseeeeees 373-75, 379 . ” ° 32,900 | 45,800 | 50,000 | $2,200 | 63,200 | 67,200 | 90,900 | 111,700 q) (1) | 115,600 94, 300 
Mevevaks and Gheakbete cccccccecececcccococccccccece 372,376 | 43,900 | 41,900 | 49,600 | 56,300 | 69,200 | 76,400 | 85,100 | 91,300 | 91,300 | 89,400 | 93,300 | 101,600] 128,400 | 146,400] 144,300] 156,900 
Professional and scientific instruments...........- 38 | 23,500 | 25,600 | 29,990 | 40,000 | $3,200 | 60,700 | 63,900 | 66,700 | 71,700 | 79,400 | 83,800 | 89,700) 93,400 (ly q) (1) 
Scientific and mechanical measuring instruments.. 381-82 | 22,600 | 23,100] 18,400 | 28,100 | 32,600 | 38,400] 42,200 | 46,800] 55,800 | 64,700 qa) (') a5) (ty 75,700 80, 900 
Optical, surgical, photographic, and other 
AMSTTUMENEB. cece cesecceceeceeeeeeesseesseseees 383-87 24,700 | 29,100 | 37,500 | 44,500 | 62,800 | 71,500 75, wo 77,900 | 81,100 | 89,700 | 98,400 | 103,800 qty (') 145, 200 156, 600 
Other manufacturing industries. ....sscecesscceseees 21,27,31,39 «) (') | 23,700 39,100 | 40,600 | 47,800 | 51,900 51,700 | 53,46 57,200 | 61,900 | 77,400 qty (ly 85,800 89,400 
Nonmanufacturing industries. ....sseeececcesseeeeces { aad ip } (*) (1) | 31,000 | 38,300 | 45,600 | 52,400 | 49,700 | 56,500 |] 63,200 | 76,600 | 83,500 | 86,400] 77,200 75,200 71,700 73,900 
Distribution by size of company 
(based on number of employees) 
Less than 1,000... ..cccecececccesccceccceccsseseses | esssssesessssesees | oth,60 | 12,000 | 18,600 | 25,200 | 32,400] 1,400 | 60,500 | 45,200 | 44,709 | 47,900 | 53,500 | SA, 300] SH, AON b0 ,000 62, 500 bh, 90 
1,000 to SO. Fem ccccccocccecceoccooooceoceoeeeeeeces eee eee eee ee eee 27,200 25,100 29,40 33,700 60 60 46,700 46,800 51,600 54,100 66, 10 79,200 HR OW 77,7 &2,400 79,800 95, wh 
5,000 to mm PTTTTTIT TT TTT TTT TTT TTT TTT TTT TTT TTT eevee eee eee eee eee %, 700 ya 800 $0,000 55, 300 60, 300 hi,eon $2,200 56, 100 71,40 93,700 83,400 96,200 101, Oi 
10,000 Co 24,999... ccccecceccccscccceccscssssessees | cosecesesesscesess fh 39,400 | 38,700 | 41,400 s aon U 48.700 | 51,800 | 53,700 | 57,500 | 63,500 | 79,400 | R4,100 | B6,200] 40, 9n0 97,W0} 108,500] 123,200 
ZS,GGOO OF GBTOcccccccccccccccccccccccccccccccoceses | ccccesececccosooes , 63,600 72,700 76,600 | 82,700 | 80,000 | BR, 800 | 96,200 1 105,890] 117,200 130, 300 137,200 144, 91 
Note: The number of R&D scientists and engineers is derived by using the arithmetic mean of the full-time-equivalent of R&D scientists and engineers emploved in the Januaries of two consecutive vears. 
i 
2Not separately available but included in total. See general notes. 
yincluded in the other manufacturing group. 
sic codes 3398 and 3399 included in the nonferrous metals and products group for 1957-63. 
Data not tabulated at this level prior to 1972. 
gvata not tabulated at this level prior to 1977. 
zincluded in the other electrical equipment group. 


Estimated by the National Science Foundation. 


SOURCE: National Science Foundation. 


Table 8-40. Cost per R&D scientist or ouginsee™ by industry end size of company: 1984 


SIC code 


Companies with total employment of-- 


snGeotey Less than 1,000 to} 5,000 to} 10,000 to 25,000 or 
Total 1,000 4,999 9,999 24,999 more 
Betale cocccccocesooocococosessooosoooooeocees eeeeeee eee eee eeeee $127,600 $66 ,900 $95,900 $101,600 $123, 200 $144,900 
Food and kindred products. .eccccccscecerceeceeecees 20 @) 70, 700 96,800 108, 900 @) @) 
Textiles and BPPOTEL. cccccccccececsccescessesesseess 22,23 (2) (2) 2) 83,800 75,300 @) 
Lumber, wood products, and furnitures cccccccccccces 24,25 (@) 62,700 89,100 64,700 (2) @) 
Peper and allied PTOGUCESe ccccccccccccssscsseseesse 26 (@) @) 88, 200 @) @) (@) 
Chemicals acd allied PTOGUCCSeccccccccsececeseeeees 28 119,800 69,400 @) (2) 113,400 138,200 
lndwestriel Cheml cale@cccccccccccccccsceccececesese 261-82, 286 137,000 2) q) @) 120,800 146,400 
Drugs anc MOGI CINE sc cccccccccccccccsccseeceeceecs 2783 111,200 @) (@) (@) (2) @) 
Other Chemd Coles ccccccccccesecesececesesececesese 264-85, 287-89 (2) () 89,000 154,200 (2) @) 
Petroleum refining and releted industries.......++- 29 @) 74,000 121,600 @) (2) 165,000 
Rubber PTOGUCEHs cccccccccecercescesseceseeseseseses w 78,600 $4,400 @) (@) @) (@) 
Stone, clay, and glass product®....ccccceeeceseees 32 () 91,900 76,000 123,400 @) @) 
Primary SOtals.ccscccccccccccccccccsesscecseeceeces 33 136,600 @) 112,900 (@) 100,400 (2) 
Ferrous metals and product®...sccccscscseceeesees 331-32, 3398-99 (2) 45,400 @) @) @) @) 
Nonferrous metals and product#....<ssscceceseeees 333-36 @) (2) @) 102,800 @) 235,700 
Fabricated metal PTODGUCE Se cocsccceceseseseseseseses uM“ (2) () @) (2) «@) @) 
MACHINGTY cccccccccecseseesscseseeceeseeeeeseeseeses 35 126,800 71,600 87,900 @) @) 152,200 
Office, computing, and accounting machines.....++ 357 141,400 (2) 86, 500 (2) () (?) 
Other machinery, except electrical...+..cceeesees 351-56, 358-59 @) (2) 89,700 (2) (2) @) 
Electrical OQUIPMONE. ccccccveseseceseseeeseeeeesues BL) 127,300 70,500 95,800 132,000 146,000 130,800 
Radio and TV receiving equipment....sssscceeesess 65 99,000 @) (?) (@) @) @) 
Comm nication SQUIPMON « ccccccccccessesesseeeeees 366 136,700 (@) 97,200 (2) 151,300 136,800 
Electronic COMPONENT Bs ce ccecereeseeseerseeeeeeees 7 (?) @) @) (2) (2) 84,500 
Other electrical SQUIPMON c cecccccecececesesesese 361-64, 369 @) @) 103, 300 «@) @) () 
Motor vehicles and motor vehicles equipment......+. 371 211, 100 @) 68, 900 (2) (2) (2) 
Other transportation equipment. ..ccccccsceeseceness 373-75, 379 94, 300 @) 90,000 (2) (2) (2) 
Aircraft and BL SOL LOS s ccccccccccccccececseesececees 372,376 156,900 (?) 168,700 (2) 170,400 158,400 
Professional and ecientific inetruments...sceccecce 38 (*) (@) 64,500 (2) (2) 110,500 
Scientific and mechanical measuring inst ruments.. 381-82 80, 900 (2) 78,900 (7) (*) () 
Optical, surgical, photographic, and other 
UMBC TUMENREDs coccccccceeeseceeeeeeseseseeseeesese 383-67 156,600 @) 111,000 78,100 (?) (2) 
Other manufacturing industries. ...cccccccseceeeeees 21,27,31,39 89,400 (?) 85,600 100, 200 () (2) 
No 07-17,41-67.737, 2 2 2 
nmanufacturing LMGUOC TILES. ccccccccesecesseeeeeese 79 807 ae i 73,900 68 ,400 91,500 ( ) ( ) ( ) 


)See note on table 8-39. 
Not seperately available but included in totel. 


SOURCE: National Science Foundation. 


See general notes. 


i 
Table *-41. Cost per 84D scientist or engineer in comenies renked by size of 849 progres 1972 and 1974-84 


Companies ranked by size of R&D progres 
(based on total R&D funds) 1972 1974 1975 1976 1977 1978 1979 | oan 1oR) 1oR? 198) 1 Ome 
PECSt So ccccccccseccccccecccccecscs TTTTTTT TTT T $64,500] $80,700 $90, 300 | $192, 500 | $195,200 | $199,400 | $121,700 | $126, 700 | $160,200 | SIR? BOO | S185, 200 $201, 160 
Beat SB. cccccccccccsecsccccceseseseeseses TTT TTT 76, 300 80, $00 84 Onn 87.600 94,600 193,800 195, 700 179,20 1, om 127.6 154,000 167 .000 
Beet Blicccccccccccccccccocccccscccocs TTT T TTT TT 63,100 76,900 80 600 62,900 79, 300 83,899 95,500 93, 390 107.700 127,300 109, doe 120, 906 
Beet BWaocccccccccccccccccceccccoceccesecccsessescs 57,300 62,200 66, 400 68, 200 75,900 80,800 87,600 97,4001 191,700 194, 200 117,800 121, @00 
Neat 60......+. ee cecccccosevccssesocesces ceccccce $1,000 66, 200 61,400 65, 200 69, 900 74,200 a0, 100 90,700 6 4) oA, 000 118,800 127,200 
Meat 100... .cccccccseccccsccecs TTITTITTTrTrT ttt ° 41,600 49,900 52,409 $3,400 $7,200 58, 700 63,400 71,409 a7 ,.9n0 99.20 %, 0 106, 100 
Beat 200. ...ssees eovcccesesce evececeocecoosoosoecs 39,700 44,000 43,600 48, 300 +4, 200 46, 900 61,200 72,800 79,990 86, 900 86, 405 94, 700 
Average of above 400 84D performing companies.... $7,200 66, 900 70,400 74, 90 78,100 42,200 a8, 500 96,600 114,400 118, So0 125,400 133, Bu 
Average of RAD performing companies less 
Shove S00... cccccccccccees eocccccccooscocosoescs 26, 300 32,800 40,100 44,000 44,900 46, 2700 47,400 56, FO" $8, 600 65,190 be , ©00 71,000 
‘see note on table 8-39. 
SOURCE: WNational Science Foundation. 
“a fj 
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Table B-42. Total employment of 84D-performing companies by industry and size of company: 1983-84 
{In thousands} 
1983 Ghee 
: oy SIC code Compentes with totel employment of -- Compentes with total e=ploveent of -- 

Lees ther 1,000 to] 5,090 to | 10,000 co 1 275,009 or Lees then 1,0 co 5,09 to | 19,099 to 25,099 of 

Teteil 1,000 4,999 a] 24,999 more Total 1,0 4,009 5.o09 4, 998 more 

ee 15,229 1, 1,746 1,298 3, 060 7.7% 15,722 1, 182 1,705 io 3,042 a. 252 
Pood od kindred proGuct®. «2. .cccccewcccccecsecceee 20 1,195 oF 115 v8 278 $25 11s 69 190 167 273 s™ 
Textile: ond apparel. «.ssccccccccccccecccecceececes 22,23 $i 93 83 61 167 113 sui %3 a3 a? 42 15 
Lumber, wood products, and furniture.........+.+++- 24,25 273 3 6s $2 cy» a) Re u 6? sm chy ct) 
Paper end allied product@....+.+cccccccccccsceceees 26 Se 17 % 45 191 im son 16 *e a 178 i#e 
Chemicals and allied products. ~~... ccccccccccccscese 28 1,243 85 13 8s yen See 1,761 6? 137 #3 Tae cae 
Industrial chemi cals. ....sscccccccccececeeececess 281-82, 286 5% 20 32 $3 7 415 615 20 Me $1 7 433 
Drugs and medicines. .....-cccccccccccccccececeees 283 357 13 us «') 203 ay yer 4 “ cy we ct) 
Other chemicals. ....sccscececcccccccceccseseecees 284-85, 287-89 289 $1 oe cl) 112 q) 298 $3 6s qt) 16 qty 
Petroleum refining and releted industries.......... 29 6272 7? is is 101 he 62! ? 14 15 ”“ “«9) 
Rubber products... .cecccccccscccceecesceeesseeveses w 399 106 6) 27 72 in? 41 197 he ha 77 iW 
Stone, clay, and glass products. .......sseeeeeeenee 32 342 $1 7 «) 146 «) Me $0 ” chy 1% aly 
Primary GOtOlS. oc cccccccccsecrccnscececcsceceseces 33 78 4) 104 7s 293 333 yar 43 107 3 ine 37 
Perrous metals and products. «.«.-seccsesvcccccees 331-32, 3398-99 See 22 67 ct) 109 ay Se 22 70 qi) " qty 
Nonferrous metals and products. .....-+0sscsseeees 333-% 212 21 7 cy we «') 208 21 37 (ty 3 qty 
Pabricated metal products. ....cccccccccscccscevaces ye ee 101 100 * 70 a3 455 oF 102 ee 70 me 
MOCRKIAOLY ccc ccccvecccccccsesecececcecesesconceesses 5 1,e9s 224 261 1046 277 ome 1. 2» 2a 190 lo ee? 
Office, computing, end accounting mechines....... 357 642 v 63 13 63 ose o7e8 “ ba) 12 6? oo 
Other aechinery, except electrical. ..«.sscccccees 351-56, 358-99 a5} 190 1oR 91 2714 18 s17 26:2 213 eo) »™ ee 
Electrical equipment ....scccccsccccccccccccsecseeee % 2,173 143 177 124 2% 1,433 2,495 195 19) iw ws 166s 
Redio and TV receiving equipment. ......sssssceess 5 197 13 T (ty cl) «) 1 3 7 a) qty ct) 
Communication equipment. ...sscccccccccccccccsceces Vor Le 29 ” 26 an 47e 1,095 he ye 2 cr) eos 
ELOctronic COMPONENTS. «66s cccccceccecceseceeeeees wo? I we 44 2° 4? 197 6m s) $2 hi) 56 ne 
Other electrical equipment. .....sccccccccceeeeves 341-64. 369 a) Se Re qty qty «ly rer so en «ty qly qty 
Motor vehicles and goter vehicles equipment........ 71 O48 22 MM 2 he he 1,070 7s 41 v 1% Rel 
Other transportation equipment. ....scccccccccescee 373-75, 379 163 16 27 qty qty ms 1% 4 2n qiy qty qty 
Aireratt end mi eel lee. cccccccccccccccccesccseceeees 372,376 oe is 20 20 ws a) 946 i$ 21 17 e) a 
Professional end scientific inmetruments.......+s+0. uw 625 he) ys ae *? nS ore oe % 45 a? ” 
Scientific end mechanical measuring instruments. . 381-82 280 $1 as «ly qty 179 wi? or 1) qiy tes 

Optical, surgical, photographic, end other 
ee. ee 383-8) yes 4s 7 qty qty 186 Ve 4) -) ‘} ire 
Other senufacturing Indwetries. .....ccccccccccccese 21,27,31,99 oR? 78 140 s i” 2? as ra ie ><. 
07-17 ,41-67,737, ; 
Nonmenufacturing Ind@wet ries... .ccccccccccccccceeees ( 739,807,891 ) 1,908 1s 246 [Ae yes 6) 1, ene i” 5 17@ Se en) 


‘not seperately evailable bet included in totel. 


SOURCE: WNetional Science Foundation. 


See generel notes. 


Table B-43. R&D scientists and engineers per 1,00 emplovees by industry and size of company: 1958, 1963, 1967, 1972, and 1974-R4 
Industry and size of company SIC code 1958 1963 1967 1972 1974 1975 1976 1977 1978 1979 19R0 19R] 19R? 19R3 19R4 
Distribution by industry 
Tatal ccccccccccccccccccccccscccccccccccccccccccoscsssces | csccccsccsescccece 21 28 7 4 25 24 ??7 27 27 27 27 9 33 45 Ww 
Food and kindred product. .cccccccccccccceccsececsecscsscesess 2{ 6 ? 7 7 ? ] 7 7 7 4 5 6 + 4 ? 
Textiles and apparel. .ccccccccccccccccccccccveccevecccescceses 22,23 ! 3 . 3 3 3 3 3 3 3 3 3 3 4 4 A 
Lumber, wood products, and furniture.....-ceceeererecccccccces 24,25 5 4 4 6 ? 7 7 7 ? ‘ 6 (') (iy (ly qly 
Paper and allied productS..ccccccccseeeses esr reane ecccceccee 26 h f f 8 R ih 1? 1? 14 14 14 1h If if If 
Chemicals and allied productS...ccccccceneusvnus aeoecese 28 39 4 th 9 af 4] 4! 42 43 4? 4? 44 51 54 53 
Industrial chemicals.ccccccccccccccsccsccconrevivwcusecseess 281-82, 284 4? 44 43 34 7 4 3h $8 3 te 4 44 45 4? 
Bouse and eabatarte ccccccccevcecceseccececesoeeseceosoosese 283 4h 47 5] 4! 57 59 64 62 65 62 600 f mA (ly (1) 
Other chemicals. cccccccccccccccccccccccccccccceseneccceesese 284-85, 287-89 Ww $8 33 4] ”) 29 28 29 7 27 Ww 33 th i Mw 
Petroleum refining and related industries. ccosse cenrecesccece 29 15 17 18 Ih 18 19 17 17 19 1# 17 2 22 2? 2 
EEE EEE EEE rrr errr rr rrrrrrTrr TTT Tit w 19 20 i? If 17 18 18 i9 18 (!) (1) 25 (ly (ty cl) 
Stone, clay, and glass product’S....cccsesscccseccccccccccccces 32 (') 12 i4 10 1 1! 11 12 13 13 13 13 14 14 14 
Primary met alse cccccccccccccccccccsesecs WEETTTTITITrTrTrrrre 33 5 5 5 5 5 ? | sa) - 7 - in il i! 
? 
Ferrous metals and product ..ccccccccccccccccccccccccccecss 331-32, 3398-99 4 4 4 4 4 5 5 5 4 6 6 ' 6 io “ 
Nonferrous metals and products2......ceecccssccccccccccecees 333-36 . - 8 ? ? 1! 15 13 12 12 12 13 14 15 15 
Fabricated metal product Ss. cu rsccncsccccccccccccesescccsccesess %4 16 15 14 19 il 12 12 12 12 12 14 1S (') (4) (ly 
MAChiInesy cc cccccccccccccccccvericesreresevesesessesecssescesess 35 22 28 28 31 34 th wR ya 9 3a Mw cb) 45 51 48 
Office, computing, and accounting machines.....ceeeeeeceeees 357 (3) (3) (3) 66 49 7 79 78 79 75 7? "1 75 78 (1) 
Other machinery, except elect i icalsaccccccccccccccsecccecees 351-56, 358-59 (4) (4) (4) (4) (4) (*) (4) 1k 19 19 18 19 26 w 27 
Electrical equipment. .cccccccccccccccccccccccccccccccccsscecces % 43 55 43 | 7 37 40 42 42 41 43 44 4k Sh 52 4A 
Radio and TV receiving equipment.......eeceseecccccccccceces 365 (>) (5) 18 26 ik ih 15 17 22 29 5 $1 (ly (4) (1) 
Communication equipment... cccsecccceecseesscesessesecssesess tho 52 6? 52 42 43 44 45 46 GR 53 55 SA 73 6U 52 
RASCEGERIe COMPORERERc cccccccccccccecccosecsoscccococcocoose 367 9 40 49 55 54 | $2 55 66 67 (') (') 
Other electrical equipment.....ccccccccccsvscescescccceseces 361-64, 369 7 41 35 31 32 3A 3a 35 32 32 32 % (1) (') 37 
wn 
ra 
Motor vehicles and motor vehicles equipment....cecsesecscccess 371 16 19 20 23 24 25 25 24 26 26 w w 3 30 27 
Other transportation equipment........ecceeccecccccccccececees 373-75,379 14 | 13 13 14 13 13 1. 9 q 10 (1) (1) 
Aireratt and alastlese ccccccccccecccccccccccccccoceccecceceses 372,376 72 99 a9 76 72 72 78 aS 94 93 92 oR 44 106 107 
Professional and scientific instrumentS....ecceceecccecccecess 38 a4 36 32 3 35 Ww 4! 41 42 4! 39 46 (*) (1) (1) 
Scientific and mechanical measuring instruments....seseesees 381-82 57 3R 26 35 41 45 45 ) (ly) (ly «ly (ly (ly qty 
Uptical, surgical, photographic, and other instruments.....-. 383-87 33 5 5 34 35 37 RA 41 44 45 4B 47 (ly (1) (ly 
Other manufacturing industries. ...cccccccccccccececcssscsseees 21,27,31,39 u 6 6 . ? . 7 4 7 7 ? 9 qly (ly 
07-17,41-67,737 cl) 
' E ir BETISHe ccccccccccceccsesesesesesecesseese ; 9 2 4 ? 
Nonmanufacturing industries Nt 739,807,891 } 13 1 17 1h 19 lf ! 13 1 12 13 16 i9 
Distribution by size of company 
(based on number of emplovees) 
i 
Less than 1,000........e005- pppecuanuaeanecousnssesuavestucass 1ockesneseenecscetes 18 2? re De 1 | D 25 7 5 19 
LED Go Etccccccecccscoccccoccecececccessecococccccocecces fl ccceccoccescocecce 12 19 \¢ 19 | \7 ! L iL 19 2 
5,000 to 9,999. cccccccccccccccccccccccsccces sdeaceahsccesssens Ueasccecsaesaseoes ( 45 19 x | 17 19 19 19 , 4 
Un le... PPPrrrryrrrrrrrrrTrrTrrrrrrrrrerreererrrrsrrererririe Crirrirrrirrrriree 25 ; K | 1 14 \¢ 17 1# ] ; | ‘ Ae 
25, OOD OF BOTS ec cccccccccccccceeeeeseseeee see esseesesesesseeses | ceseeevesseseceses Lj) i 41 3 5 44 j 14 ‘4 4 | * ‘ 
Note: The number of R&D scientists and engineers for 1983 is derived by dividing the arithmer ! me’ f fentists and engineers emploved itn lanuar 198? and ‘ ary 198 tt f mpanv emplovees 
activities in March 1982. Similar procedures were used in earlier years except 1967-69 in which data were derived by dividing the worker-vears of B4 lentist : pines r the , March «¢ 


figures. 


9A. 


See 


metals products 


in total. 
the 


‘Wot separately available but included general note... 
“SIC codes 3398 and 3399 included in 
Pata not tabulated at this to the 1972 
_Data not tabulated at this prior to the 1977 


) 
Included in the other electrical equipment group for 1958-63, 


nonferrous group for 1958-43, 


level prior survey. 


level survey. 


SOURCE : Science Foundation. 


National 


Table 8-44. Total and company R&D funds per employee by size of company: 1963, 1967, 1972, and 1974-84 


Size of company 
(based on number of 
employees) 1963 1967 1972 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 


Total R&D funds per employee 


Total. .eceeseceee | $1,110 | $1,180 | $1,386 | $1,624 | $1,728 | $1,912 | $2,077 | $2,240 | $2,453 | $2,576 | $3,010 | $3,719 | $4,163 | $4,525 


Less than 1,000........ 520 660 892 1,010 1,043 1,139] 1,051 1,123] 1,254] 1,418] 1,634 1,732 2,186 2,631 
1,000 to 4,999......00- $80 570 757 791 786 852 963} 1,066) 1,321 1,326} 1,596} 1,790] 2,042 2,490 
5,000 to 9,999.......- 560 736 879 930 1,138} 1,261 1,143] 1,102] 1,332] 1,668 1,883 | 2,194 2,422 
10,000 to 24,999....... 1,310 1.470 781 837 920 1,041 1,215} 1,407 1,549} 1,748] 2,045) 2,469 2, 966 3, 396 
25,000 or more...--+e- , 1,962] 2,421 2,644 2,829 | 2,994] 3,045] 3,614] 3,594) 4,193] 5,502 5,785 6,920 


Company R&D funds per employee 


Total. .cccccccess $470 $580 $818 | $1,060 | $1,112 | $1,233 | $1,347 | $1,487 | $1,650 | $1,764 | $2,059 | $2,534 | $2,814] $3,057 


Less than 1,000.......-. 360 420 579 657 810 893 879 933 956]; 1,176] 1,333] 1,381 1,749 2,149 
1,000 to 4,999. ...e000- 340 370 525 572 642 699 790 841 910; 1,108; 1,311 1,503 1,687 2,105 
5,000 to 9,999. ..ccseee 420 609 729 749 921 1,004 989 987; 1,048] 1,323] 1,551 1,613 1,843 
10,000 to 24,999....... 520 } 660 557 688 791 842 927} 1,077] 1,237] 1,414] 1,675] 2,025] 2,351 2,675 
25,000 oF more...seeee 1,059 1,432 1,519] 1,651 1,781 1,873 | 2,271] 2,273] 2,641 3,4%6 3,637 3,743 


Note: Averages were derived by dividing total and company R&D funds for a calendar year by employment figures for March of that year. 


SOURCE: National Science Foundation. 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON.D.C. 20550 


OFFICE OF THE 
DIRECTOR 


Dear Respondent: 


The National Science Foundation requests your company's 
participation in the 1984 Survey of Industrial Research and 
Development. 


This annual survey is a primary source of information necessary 
in evaluating this country's investment in research and 
development and in formulating effective public policies 
designed to promote and strengthen industry's role in 
scientific and technological innovation. In addition, company 
officials use the aggregate data from this survey in assessing 
and planning their firms’ own research and development programs. 
Enclosed are preliminary results from the 1983 survey. 


The data obtained from the survey are collected and compiled by 
the U.S. Bureau of the Census for the National Science Foundation. 
Inquiries regarding the survey should be directed to the 
U.S. Department of Commerce, Bureau of the Census, 
Washington, D. C. 20233. 


The Foundation will be pleased to send your firm a copy of the 
published report. Requests should be sent to Thomas J. Hogan, 
Sudy Director, Industry Studies Group, Division of Science 


Fe.ources Studies, Room L-602, National Science Foundation, 
t+ hington, D. C. 20550. 


luank you, in advance, for your participation in this survey. 
Sincerely yours, 
Qo, a a 


Erich Bloch 
Director 


Enclosure 
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or 
fv UNITED STATES DEPARTMENT OF COMMERCE 
RD-1-4.1 (1984) ° - | Bureau of the Census 
SSO0 , A Washington, D.C. 20233 


OFFICE OF THE DIRECTOR 


FROM THE DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Census conducts the “Survey of Industrial Research and Development” under 

sponsorship of the National Science Foundation. These measures of research and development 
expenditures by industry are important in analyzing and forecasting long-term economic growth, 

investigating productivity determinants, formulating tax policy recommendations, and comparing 
individual research performance against industry averages. 


We are enclosing your report form and file copy for the “Survey of Industrial Research and 
Development During 1984” (RD-1). The changes we made to the 1984 report form include asking 
you to provide Federal, company, and total research and development expenditures by 

basic, applied, and development categories. We also added a line of data and expanded the total 
projected costs column to include both Federal and total expenditures for the energy research and 
development question. To reduce response burden, we alternate between a “long” and a “short”’ 
form every other year. We are using the ‘short’ version for 1984. 


We also are enclosing an updated instruction manual to assist you in completing the report and a 
letter from the National Science Foundation describing the importance of the survey results. Please 
read the instruction manual carefully, since it provides guidelines for reporting. We recognize that 
you may not maintain book records for particular items. In such cases, please use carefully pre- 
pared estimates. 


The law (Title 13, United States Code) authorizes this report. Items 2A and 2B and Columns 2 
and 4 of Item 5C are part of the basic statistical program of the Bureau of the Census for 
manufacturing companies, and reporting of these items is mandatory. Response to the remainder 
of the inquiries is voluntary; however, we need your cooperation to make the results of the survey 
comprehensive and accurate. By Section 9 of the same law (Title 13), your report to the Census 
Bureau is confidential. Only sworn Census Bureau employees will see the inforrnation reported and 
will use it only for statistical purposes. The law also provides that copies retained in your files are 
immune from legal process. 


Please return the completed form within 60 days. Please direct requests for copies of the resulting 
publication or any questions concerning this survey to the Special Projects Branch of our Industry 
Division on (301) 763—5598. If you need additional time to complete the report or need 
additional forms, call (812) 288-3331. We appreciate your past cooperation in this important 
survey and look forward to your continued participation. Thank you. 


Sincerely, 


Joba ft Carne 


JOHN G. KEANE 


Enclosures 


rorm RD-1 (i) U.S. DEPARTMENT OF COMMERCE 
(10-23-64) BUREAU OF THE CENSUS 
COLLECTING AND COMPILING AGENT FOR 
THE NATIONAL SCIENCE FOUNDATION 
WASHINGTON, D.C. 20233 
INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1984 
Outline of instructions 
GENERAL Page 
information about reporting ... 2.2... eee eee eee eee eee eee 1 
Companies reporting in survey for the firsttime ...... 2... 2... ee ee eee eee 1 
re eee er a ee 2 
Pt Ge GED ig 0 6. 6-66.06 66 0.6 0H EO RS KEE SEE DH STEERS ON 4505040428668 4 8A TORSO 2 
Coverage — reported unit, period ..... 6... ee eee eee eee eee eee ees 2 
Section | — GENERAL COMPANY DATA ....... 6. ee eee eee 2 
Item 2 — Sales and Employment for Company ...... 2... 2. ee ee eee eee 2 
DEFINITION OF RESEARCH AND DEVELOPMENT ............ 2... ccc ee eee 2 
Section Ii — RESEARCH AND DEVELOPMENT PERFORMED WITHIN 
THE COMPANY IN THE UNITED STATES ........... 2... 2.2.6 eee 3 
Item 4 — Number of Research and Development Scientists and Engineers ...................... 3 
Cost or Receipts for Research and Development Performed Within the Company by Major Type and 
eee TTC TTT TT TTT TTTETTTTTTerr TT TT Tee 3 
item 5 — Basic, Applied, and Development ...... 0... 0 ee ee ee eee eee 4 
Item 5 — Column 2, Federal... 2... eee eee eee ee eee ee ees 4 
Item 5 — Column 3, Company and Other, Except Federal... .. 2. 6 ees 4 
Item 5C — Funds Budgeted for 1985 ... 6. eee eee eens 4 
item 6 — Cost of Research and Development by Functional Category .................0000505. 4 
Section Iii — REPORTING OF RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE 
OF COMPANY WITH COMPANY FUNDS ...... 0.0 eee 4 
Item 7 — Total Company Funds Spent for Research and Development Activties Performed by 
Foreign Affiliates Outside the United States .... 2.22 ee 4 


GENERAL 


Estimates are Acceptable — Reporting on this form 
may require using informed estimates in answering 
some of the questions. These estimates are 
satisfactory if they are sufficient to develop both 
meaningful totals and, especially, measures of change 
from year to year. Direct any questions regarding this 
form to the Bureau of the Census, ATTN: Industry 
Division, Washington, D.C. 20233, or call (301) 
763—5598. 


Companies Reporting in Survey for the First 

Time — Companies which did not report in the 1983 
survey are asked to provide figures for both 1983 and 
1984. If the company had no expenditures for research 
and development, complete only Item 2. Enter ‘‘No 
R&D”’ in the space for remarks on page 2 of the form, 
sign, and return the form. 


Figures for Earlier Years are Preposted on the 
Form — |f your company reported for 1983, entries 
from that form have been copied on the present form. 
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Please describe in the ‘‘Remarks’’ section (page 2 
of the form) the reasons for any substantial 
increases or decreases in the 1984 figures entered 
on this form when compared to corresponding 
1983 figures. Examples of such reasons are new 
government contracts, acquisitions, and divestitures 
revised accounting method, etc. If you acquired or 
disposed of a unit performing an important amount of 
research and development during the 2-year period, 
please identify the unit in remarks, and give the total 
amount of research and development accounted for by 
such unit. 


Revision of Earlier Year Figures — The 1983 figures 
should be revised if necessary to assure comparability 
with 1984 data. Please explain in remarks, any 
significant change made in the 1983 figures. If your 
company did not report for 1983, or if no entries have 
been entered in the 1983 column, fill in the figures for 
both years. 


GENERAL — Continued 


Report for Your Entire Company — Research and 
development (R&D) activities for your entire domestic 


company should be reported, including ali subsidiaries, 


divisions, etc. 


Period Covered by Report — The figures reported 
should cover the calendar year if possible. Fiscal year 
data, however, are acceptable for all items except 
employment, provided your fiscal year ends between 
September and March. Please report employment 
figures (Item 2B and Item 4) for the specific period 
identified in each of the items mentioned. 


Geographic Area Covered — The data relate to 
business firms which ope: te one or more 
establishments in one or more of the 50 States or the 
District of Columbia. 


> Section | — GENERAL COMPANY DATA 
> item 1 — Neme end Address of Company 


> item 2 — Sales and Employment for Company 


item 2A — Net Sales — Report the net sales and 
receipts of this company and its subsidiaries to 
customers outside the company. (Exclude domestic 
intra-company transfers and sales by foreign 
subsidiaries; include, however, transfers to such 
foreign subsidiaries as well as export sales to foreign 
companies.) The reported figures should represent 
value f.o.b. plant after discounts and allowances and 
should exclude freight charges and excise taxes. 


item 2B — Employment— Report the number of 


employed at the company in all activities in the 


persons 

50 States or the District of Columbia during the pay 
period which includes March 12 of 1983 and 1984. 
This figure would be the same as thai ~hown by the 
company in Item 14 of Treasury Form 941, if the 
company filed one Form 941 for the entire company. 


> item 3 — RESEARCH AND DEVELOPMENT 
EXPENDITURES 


Definition of Research and Development — 
Research and development includes basic and applied 


research in the sciences and in engineering, and design 
and development of prototype products and processes. 


For the purposes of this questionnaire, research and 
includes activities carried on by persons 


development 
trained, either formally or by experience, in the physical 


sciences including related engineering, and the 
sciences including medicine but excluding 


biological 
psychology, if the purpose of such activity is to do one 


or more of the following things: 


1. Pursue a planned search for new knowledge, 
whether or not the search has reference to a specific 
application. 


2. Apply existing knowledge to problems involved in 
the creation of a new product or process, including 
work required to evaluate possible uses. 


3. Apply existing knowledge to problems involved in 
the improvement of a present product or process. 


> item 4 — Research and 


Research and development includes the activities 
described above whether assigned to separate research 
and development organizational units of the company 
or carried on by company laboratories and technical 
groups not part of an R&D organization. The reporting 
of activities of such latter groups may require the use of 
estimates for some of the questions. 


Activities to be Excluded From Research and 
Development — Research and development for 
purposes of this survey excludes capital expenditures, 
routine product testing, research in the social sciences 
or psychology, or other nontechnological activities or 
technical services. Please exclude geological and 
geophysical exploration activities; include, however, 
the research and development conducted in support of 
such activities, such as the development or 
improvement of techniques and processes. 


More specifically, exclude from research and 
development such nontechnological activities as 
market research, including statistical surveys, market 
development, economic research, and legal work in 
connection with patent applications and litigation, and 
the sale of licensing of patents. 


Also exclude from research and development such 
technical services as: quality and quantity control 

tests and analyses; troubleshooting in connection with 
breakdowns in full-scale production, including related 
analytical work; technical plant sanitation control; work 
required for minor adaptations of a specific product to 
meet the requirements of a specific customer, including 
installation and servicing in a customer's plant; 
engineering and other technical services furnished in 
accordance with agreements to licensees outside the 
company; aid furnis.\hed by the R&D organization to 
manufacturing divisions to enable them to operate in 
accordance with previously determined formulas, 
standard practice instructions, or finished product 
specifications; aid furnished to develop advertising 
programs and to promote or demonstrate new products 
or processes, including the cost of material furnished 
for trial or demonstration; assistance in preparation of 
speeches and publications for persons not engaged in 
research and development; and experimental work 
performed at the request of the patent division to 
provide information needed during the prosecution of a 
patent litigation. 


D> Section 11 — RESEARCH AND DEVELOPMENT 


PERFORMED WITHIN THE COMPANY IN THE 
UNITED STATES 


Scientists 
and Engineers — Scientists and engineers for this 
survey are defined as all persons engaged in scientific 
or engineering work at a level which requires a 
knowledge of physical or life sciences or engineering or 
mathematics, equivalent at least to that acquired 
through completion of a four-year college course with a 
major in these fields, regardiess of whether they held a 
college degree in the field. 


p item 4 — Research and Development Scientists and 
Engineers — Continued 


The figure on R&D scientists and engineers will be 
obtained primarily from two sources: 


1. Records on the number of scientists and engineers 
assigned to research and development. This source is 
pppoe ep apne pay aes emergi 

unit are tor Vv tona 
full-time eit as more than 5 percent of their 
time is spent on nonresearch and development). For 
example, for company laboratories performing only 
research and development, report the number of 
scientists and engineers on the rolls in January. For 
other units, use source 2. 


2. Figures on the proportion of total work time of 
scientists and engineers that is devoted to research and 


development. For example, if the engineering 
department of a manuf plant had 60 scientists 
and engineers in January 1984 and one-fourth of the 


scientists’ and engineers’ time during that month was 
charged to R&D projects, the figure for the number of 
R&D see and engineers included for that unit 
wou 


Separate figures are requested on the number of 
scientists and engineers working on Federal and 
sorgeny ¢ and other R&D projects. Where R&D work for 

overnment and for company is performed by 
the same group of scientists and engineers, distribute 
the total number of such scientists and engineers 
according to the program, Federal or company, for 
which the R&D work was performed. 


> item 5 — Cost or for Research and 
Performed Within the 

Major Type and Source of Funds — inci 

incurred to support research and development 

including depreciation and overhead but excluding 

capital expenditures. If you perform research and 

dev t for others on contract, include the total 

charged for the work performed, including profit. 


The relevant costs usually include but are not limited to 
the elements listed below: 


by 
ail costs 


1. Wages, salaries, and related costs. Materials and 
supplies consumed (or purchased, if consumption 
figures are not available); costs of computer software 
used in activities; utilities, such as telephone, telex, 
electricity, water, gas, and fuel; books and periodicals; 
travel and entertainment costs and professional dues. 


2. Property taxes and other taxes (except income 
taxes) incurred on account of the R&D organization or 
the facilities which the R&D organization uses; 
insurance expense; maintenance and repair, including 
the maintenance of buildings and grounds; depreciation 
on buildings, equipment, and vehicles; and rentals, if 
any facilities are leased. 


3. Company overhead. Estimate a fair share of the 
cost of any functions which support activities. The 
basis and method of estimating overhead costs will 
depend upon company practice. Be sure that all 
companies include an allowance for overhead. items 
normally covered in overhead include the following: 
Personnel; accounting; procurement and inventory, 
including purchasing, storage, transportation, control, 


and of materials and supplies; other services, including 
legal, public relations, duplicating, maintenance of 
motor vehicles, stenographic service, salaries and 
related costs of research executives not on the payroll 
of the research and development organization. 


include in R&D expenditures the full cost of all research 
and development performed; do not net your R&D 
expenditures by the amount of royalties received from 
either non-company organizations or company units, or 
the credits received for R&D work charged or “‘sold’’ to 
other units of reporting company or to outside 
organizations. 


Within The 
Company — Exclude capital expenditures, royalties 
paid, patent expense, income taxes, or interest; the 
cost of research and development performed for the 
company by noncompany R&D organizations of any 
kind; and income from sale of products manufactured 
in the R&D y) map nee if these were sold to bonafide 
customers. Also exclude the portion of company-held 
R&D contracts which were subcontracted to R&D 
organizations outside the reporting company. (All work 
that was done for your laboratories and other technical 
units by noncompany organizations which are not R&D 
organizations — for example, model construction by a 
RANE SENS HOES ENP — is to be considered as 4 
purchase of equipment, material, or supplies for t/1e 
company research organization rather than as 
subcontracted research and development.) Exclude 
fellowships, grants, and gifts to promote research and 
development or the study of science and engineering. 


Types of Expense to be Excluded From The Cost of 
Research and Development Performed 


Methods of Estimating Research and 

E by Type — (Basic, Applied, and 
Development) — If your company does not keep 
records that meet or can be allocated to these specific 
categories, estimate by: 


1. Isolating the projects that clearly fall in the 
development category. If your company fabricates 
products, such development activity will include the 
design, construction, and testing of prototypes and 
models. Some defense contracts typically call for 
several test models. If your company’s research and 
development frequently involves the development of a 
‘‘process’’ as in chemicals and petroleum, such 
development activity would include operations beyond 
the bench scale, primarily the design and operations of 
pilot plants or semiworks. 


2. Isolating the organizational units which have R&D 
activities that can be readily classified. 


3. Distributing the balance on the basis of a review of 
individual projects or on the basis of other summaries 
of the work. Please use the definitions for basic, 
applied, and development, as given below. 


item 5A — Basic Research — Include the cost of 
research projects which represent original investigation 
for the advancement of scientific knowledge and 
which do not have specific commercial objectives, 
although they may be in the fields of present or 
potential interest to the reporting company. 


Item 581 — Applied Research — Include the cost of 
research projects which represent investigation 
directed to discovery of new scientific knowledge and 
which have ape ‘fic commercial objectives with 
respect to ei products or processes. Note that the 
chief difference between this definition of applied 
research and the definition of basic research is in terms 


of the objectives of the reporting company. 


item 582 — pnt — include the cost of 

a pe which represent technical activity concerned 
with nonroutine problems encountered in translati 
research findings or other general scientific know 

into products or processes. Exclude routine techni 
services to customers or other items excluded from the 
en of total research and development in Section | 
above. 


Types of Activity included in Development — 
include the design and operation of pilot plants or 
semiworks plants as as the principal purposes are 
to obtain experience to compile engineering and 
other data to be used in evaluating hypotheses, in 
writing product formulas, or in establishing finished 
product specifications, in designing special equipment 
and structures required by a process, and in preparing 
operating instructions or manuals. Also include the 
engineering activity required to advance the design of a 
product or a process to the point where it meets 
specific functional and economic requirements and can 
be turned over to manufacturing units; and further 
improvements on the products or processes, include 
the design, construction, and testing of preproduction 
prototypes and models and ‘engineering follow- 

thr "in the early production phase; the 
development of designs for special manufacturing 
equipment and tools; the preparation of reports, 
drawings, formulas, specifications, standard practice 
instructions or operating manuals, and other media for 
transmitting to operating units information obtained 
from the above activities. 


Types of Activity Excluded from Development 
Exclude toolmaking and tool tryout; production of 
detailed construction drawings and manufacturing 
blueprints; work to develop markets; preproduction 
planning; work to smooth the production process. 


Source of Funds — Federal and Company 
Definitions of ‘Federal’ and of ‘Company and 
item 5, Column 2 — Federal — Include the cost of 
work done on Federal R&D contracts or subcontracts, 


and the R&D portions of procurement contracts and 
subcontracts during the year. 


Do not include here, or elsewhere in the report, 
research and development contracts and the portions 
of procurement contracts that you subcontracted to 
other organizations. To do so would cause duplication 
in the statistical totals derived from these forms, which 
report work actually performed. 


item 5, Column 3 — and Other — Include 
the cost of all company-sponsored research and 
development performed within the compariv as well 
as the research and development your company 
rformed under contract from non-Federal sources. 

xclude the research and development that was 
sponsored by your company but performed outside the 
company. 


Item 5E — Report the expected or estimated cost of 
company-sponsored research and development that 
will be performed within the company within the 50 
States and the District of Columbia during 1985. 


Item 6 — Research and Development by Functional 
Category 


items 6A to GE — Energy Research and Developmen* 
— Include all spending for research and development io 
increase energy resources or capabilities, including the 
development of energy equipment. If R&D spending is for 
joint or multiple purposes, estimate and report the portion 
of cost incurred for the energy purpose. Do not include 
any of the project costs if the primary purpose of the pro- 
ject is other than energy R&D. Energy R&D can include 
costs of R&D projects (both product and process) on ex- 
ploration, extraction, transportation, processing, storage, 
generation (including conversion), distribution, conserve- 
tion, etc., of present, new, or improved forms of energy 
Record energy R&D spending according to type of energy. 


item 6C — “Conservation and Utilization” includes 
R&D activities undertaken to reduce consumption either 
at the point of energy use or in the transmission, transpor- 
tation, storage, and conversion of energy. Examples of 
such are research and development undertaken primarily 
to reduce fuel consumption in manufacturing, to improve 
the efficiency of transportation of energy products, or to 
produce an end product which is more efficient in energy 
consumption. 


Item 6D — “Ali Other Energy” inciudes areas such as 
wind, waste, hydroelectric, etc. Also include in this 
category the development of energy equipment which 
cannot be readily classified in Items 6A to 6C. In a limited 
number of cases, the separation of joint (multiple) costs 
by type of energy may not be feasible. In this circum- 
stance, include here the total project cost if the primary 
purpose of a project is energy research and development. 


Item 6F — Pollution Abatement Research and 

— Include R&D spending for the purpose 
of reducing or eliminating the emission of pollutants. 
Pollution’ refers to the emission of pollutants to the out- 
side of a firm's (or household ‘s) property or activities; 
‘abatement’ includes prevention, treatment or recycling. 
Exclude spending to contribute *> environmental 
aesthetics, to increase equipment durability in corrosive 
environments, to conserve energy (include as energy 
research and development in item 6C) and natural 
a or to increase employee comfort, safety, and 

ealth. 


If the purpose of the R&D project is pollution abatement 
only, include the total expenditures on the R&D project. If 
the project has mixed purposes, estimate and report 
where possible only the portion of costs incurred for the 
pollution abatement purpose. If a separation of joint costs 
cannot be made, then decide whether the R&D project is 
primarily (more than 50 percent) for pollution abatement. 
If so, then include the total cost of the project. If the pro- 
ject is not primarily for pollution abatement, then exciude 
all of the project cost. Exclude project costs if expected 
pollution abatement benefits are incidental. (Incidental 
benefits are those obtained at no extra cost.) 


item 7 — Total Company Funds Spent for Research 
and Development Activities Performed by F 
Subisiaries Outside the United States — Report the 
amount of research and development that was performed 
in company R&D laboratories, branch plants, and divi- 
sions located outside the United States and was financed 
by the U.S. parent or its foreign laries; exciude 
the R&D activities performed in foreign subsidiaries that 
were financed by foreign governments or other outside 
organizations. NOTE: Foreign subsidiaries are those out- 
side the 50 States or the District of Columbia. 


Additional forms — Photocopies of this form are accep- 
table. If you require additional copies of the form, write to 
the Census Bureau, 1201 East Tenth Street, Jefferson- 
ville, Indiana 47132. 
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hom 2 — DOMESTIC SALES, RECEIPTS, AND EMPLOYMENT FOR COMPANY cr aa. mes 
A. Domestic net sales and receipts of this company (Thousands of dollars) 2001 16 $ ; 
B. Total domestic company employment in all activities Guring the pay period which includes the 12th of 

March 19863 end 1984 2002 
them 3 —- RESEARCH AND DEVELOPMENT EXPENDITURES 
Are revearch end development expenditures tor entire domestic Company Including eubemeres _) ves _] NO - Please expiem m remarks 
and eftilistes reported on thie form?) OF OF transmittal lette 


them 4 —- NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS AND ENGINEERS 
Apportion on a full time equivalent bess (See instruction Manual page 2) ; 
TOTAL — TE a SD 3098 
ttem 5 — COST OR RECEIPTS FOR RESEARCH AWD DEVELOPMENT ‘ a Thewsende of dotiors nd 
PERFORMED WITHIN THE COMPANY BY MAJOR TYPE AND ' ‘963 | es 1966 oni — 
SOURCE OF FUNDS (inchsde depreciation end overheed enchite cr2 ror | | 2 Compeny | 3 ror « 
ompe 
RED capital expendhures) See striction Manus | research eng 4 Federa' + end other turds tua" 
A. Besic research de veingenent funds except Federst — columns 2 and 3 
it None. please mark 36105 3610 $ © 5 
- +: = —_——_———_— 4+— — - + > . 
- Apptred research and 4 . -_ 7 . = + 3621 > > : 
development 2 Development | 3622 J 
> — re - — ~ + + 
3. TOTAL (Sum of mes | and 2) 3628 
- -— —— - + - 4 
C. TOTALS (Sum of A and B39) » 3699 
<4 
©. 1983 TOTALS - - 3608 ‘ I. I, 
- cT? T | 1 
£ Company end other funds ercep! Federsi budgeted tor the yeer 1986 - -_ 3800 $ 
them 6 - RESEARCH AND DEVELOPMENT BY FUNCTIONAL CATEGORY (01 the total in tom 6C, COST OR RECEIPTS FOR RESEARCH 
AND DEVELOPMERT columns 7 and 4 reper the following functions! J 
Thousands of doliars — 
ENERGY RESEARCH AND DEVELOPMENT ‘es ] 19864 1986 
included the project Cost of portion of proyect Cost incurred for the ‘ ’ ’ 
purpose of increasing energy resources of Capabiities Include cost by cr } , : 
type of energy Total 
a 
None please mark (x) 80996 — _ sts 
an aunt + --—- 
A. Total nuctear | sor0ls ‘ * ) $ $ 
6. Tota! foss” fuets j 8020 ; 
C. Total geothermal sole and conservation and utihzation 8030) 
0. All othe: energy 1 8080 a a - . , 
. 
£. TOTAL of A through O -|sooele .— bee SS : Ce = \ ae : 
Me of , 
POLLUTION ABATEMENT RESEARCH AND DEVELOPMENT - . OUSONSS OF Comore 
Include the provect cost or port-on of the proyect Cost incurred for the purpose ~ «-% ~ 1906 1966 | 
of designing pollution abatement products or product characteristics oF of . .. 13 4s § 
designing pollution abstement features into processes crz ‘ — ie’ | ’ Tore! ' 
. 9° 4 . fedea' Tote! owcted 
~ = . funds funds — 
" None please mark (a) #1906 —* costs 
Se. - a” 
TOTAL » |8198 $ $ « 
Thousands of doll 
them 7 — TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOPMENT ACTIVITIES cr? a cane 
PERFORMED BY FOREIGN AFFILIATES OUTSIDE THE UNITED STATES : 


. 
: 


None.” please mark (x) 11603 11@0 5 


ftom 8 — STATUS OF THIS COMPANY OF DECEMBER 31, 1964 


A. co 5 | 
EE een + eee C ves -¢ — 0 me 


B New owne: imtormenor 


Nome Dew ecqused 
| Aaoress Nunbe enc erreer Feders! Seca) Secuay Emgiover 
q Wertt< ehor Numbe ( &. uate 
| Cay Srae 2? coge 
. a. 

REMARKS 


Name of person to Contact regarding ths report “Address (No end street city. State ZIP code Telephone : 
‘Ares code” Number "Extension 


Pernod covered by this report From Month dey veer “Ts — Worth dey vee 
( alenda vee _) Fecal year — Specity :, — e 
CERTIFICATION — ‘hve report @ substantially eccurete end hes been prepered 6 accordance with instructions 
‘ame of company No end street cay State 2 code) 
Sugneture of suthonred officiel tle e 
(Ome em | @ 4 ee Page 2 


